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WA -

Health Technology Assessment May 14, 2013

Topic and Key Questions - Public Comment

Hyaluronic Acid/Viscosupplementation

Hayes, Inc. is an independent vendor contracted to produce evidence assessment reports for the WA
HTA program. For transparency, all comments received during the comments process are included in
this response document.

Draft key questions for each WA HTA report are posted online in order to gather public input and any
additional evidence to be considered in the evidence review. Since key questions guide the evidence
report, WA HTA seeks input on whether the questions are appropriate to address its mandate to gather
evidence on safety, efficacy, and cost-effectiveness relevant to coverage determinations. Input about
the following is especially helpful:

Are appropriate populations or indications identified?

Are appropriate comparators identified?

Are appropriate patient-oriented outcome measures included?

Are there special policy or clinical considerations that could affect the review?

Comments related to program decisions, process, or other matters not pertaining to the evidence report
are acknowledged through inclusion only. When comments cited evidence, the vendor was encouraged
to consider inclusion of this evidence in the report.

This document responds to comments from the following parties:

Samir Bhattacharyya, PhD, Suresh Aravind, MD, MBA, Brad Bisson, MPH, Brooks Story, PhD;
DePuy Mitek, Inc.

Anke Fierlinger, MD, Medical Director, Orthopaedics, Medical Affairs, Ferring Pharmaceuticals,
Inc.

Peter Heeckt, MD, PhD; Chief Medical Officer, Bioventus

Biji Joseph, PharmD, MBA, Director, Medical Affairs, Sanofi Biosurgery

Robert M. Liddell, MD, Center for Diagnostic Imaging (CDI), National Section Leader—MSK
subspecialty (representing CDI-Puget Sound and the 15 subspecialized interventional
radiologists who partner with CDI in the Puget Sound region)

Louis F. McIntyre, MD, President, Advocacy for Improvement in Mobility

Eric Rugo, Stryker Orthopaedics

Steven St. George, Manager, Market Access and US reimbursement, Zimmer, Inc.
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Table 1 provides a summary of comments with responses.
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Table 1. Public Comment on Topic and Key Questions for Hyaluronic Acid / Viscosupplementation

Key: HA, hyaluronic acid or hyaluronan; IA, intra-articular; MCID, minimal clinically important difference; NSAID, nonsteroidal anti-inflammatory
agent; OA, osteoarthritis; PICO, populations-interventions-comparators-outcomes; QALY, quality-adjusted life-year; QOL, quality of life; TKA,
total knee arthroplasty; VS. Viscosupplementation

Comment and Source Response

December 3, 2012 Letter from Samir Bhattacharyya, Suresh Aravind, Brad Bisson, and Brooks Story; DePuy Mitek, Inc.

“We strongly believe that the clinical evidence continues to support the listing of Thank you for your comments.
viscosupplementation with hyaluronic acid (HA) as a covered benefit for the treatment of pain | No change to topic.

associated with osteoarthritis (OA) of the knee, as initially supported through the Washington |Response to more specific comments follow.
State HTA coverage policy of 2010.” The commenters note the need for clinicians to have
multiple options to offer patients according to “needs, co-morbidities, and response to
therapy” and describe the limitations of NSAIDs, intraarticular injection of corticosteroids, and
joint replacement surgery.

The commenter cites and describes conclusions from systematic reviews included in the 2010 |The new review by Bannuru et al. will be
report plus a new systematic review by Bannuru et al. (2011), refers to the definition of included in the updated report. IMMPACT
minimal clinically meaningful improvement as defined by the IMMPACT group, and suggests recommendations will be taken into account if
that the different conclusions reached in various systematic reviews were due to differences in |they are still current.

methodology.

“A recent analysis by Rutjes et al (August 7th, 2012) on the treatment of osteoarthritis with Thank you for your analysis. These comments
viscosupplements however, comes to very different conclusions than the four prior systematic | will be considered in the review of the meta-
reviews. One should expect from the authors' summary that there was a lack of efficacy analysis by Rutjes et al.

analyses across all 71 studies and that they would have provided evidence, showing this
deficiency. What the authors’ presented was, out of 69 studies with reported effect sizes, 60
(87%) showed an effect < 0 (favoring HA), and 49 (71%) showed an effect size < -0.176
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Comment and Source Response

(equivalent to a difference of 0.44 cm, with an assumed SD of 2.5 cm). In addition, the authors

used a clinically importance difference between the treated group and the control groups of
0.9 cm on a 10 cm scale to assesses the efficacy of viscosupplementation. This cutoff is
inappropriate given the difference between placebo and various proven first and second line
treatments for osteoarthritis ranged from 0.44 cm to 0.65 cm. These values represent the
incremental and meaningful benefit of a therapy after subtracting the placebo and other non-
specific effects.”

“From the safety standpoint, the Serious Adverse Events (SAEs) listed as concerns involve Thank you for your analysis. These comments
disparate body systems, unique pathophysiologies and appear unrelated to each other will be considered in the review of the meta-
mechanistically. . . it is unclear how intra-articular injections of HAs can be causally related to |analysis by Rutjes et al.

such a diverse set of SAEs (such as cancer, Gl, Cardiovascular) linked to different body systems.
While an increase in reported adverse events is statistically apparent, in the absence of a
plausible biological mechanism that could generate these events, some form of biased
ascertainment in reporting cannot be ruled out. Moreover, communication with Dr. Baraf (a
study author in Supplement 14 SAE review which contributed 4 of the 6 cancer cases
referenced in the Rutjes meta-analysis), indicate that of the 4 subjects with cancers (breast,
prostate, squamous and melanoma) discovered within just 16-74 days post treatment, none
were judged by investigators to be related to study treatment. Post marketing safety
surveillance data from over 5 million injections of ORTHOVISC® worldwide in patients with
osteoarthritis has shown no signals or trends suggestive of such treatment related serious
adverse events. We believe that this meta-analysis evidence citing concerns over safety and
efficacy from the use of viscosupplements, does not address the causality or mechanisms of
the SAEs, does not reflect the findings from other Level 1 meta-analyses, and has
methodological challenges that could affect the conclusions and current treatment paradigm.”
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Comment and Source Response

Letter from Anke Fierlinger, Ferring

“We maintain that viscosupplementation with hyaluronan (HA) is an effective and safe option |Thank you for your comments.
for patients not achieving adequate pain relief with other interventions or who cannot tolerate | The cited references will be considered for

adverse events (AEs) associated with acetaminophen, non-steroidal anti-inflammatory drugs inclusion.
(NSAIDs) or intra-articular (1A) corticosteroid injections, or are unwilling to accept the well- No change to Topic.
known risks associated with these drugs.” Responses to more specific comments follow.

“Our concern is that the recommendation for coverage of viscosupplementation will rely on These comments will be considered when
the review of the meta-analysis published by Rutjes et al in Ann Intern Med, Aug 2012.” The analyzing the results reported by Rutjes et al.
commenter’s critique of the meta-analysis included the following points:
e General low trial quality, as acknowledged by the authors
e Strong conclusion regarding safety even thought safety data were often not reported
e No accounting for randomized versus quasi-randomized studies; use of saline injection,
sham treatment, or no intervention as the control; different measurement times for
calculation of effect size
e Unclear calculation of effect size and results that conflict with some of the data
reported for individual trials
e No reporting of safety data for control groups
e Pooled data for products of different molecular weights and structure

The commenter cites 8 randomized controlled trials (RCTs) with sample sizes > 200 that have The 8 cited trials and the referenced meta-
been published since the last report and states “results are consistent with the most recent analysis by Bannura et al. (2011) will be
meta-analysis for IA HA. covered in the report.
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Comment and Source Response

“Demonstration of a significant benefit with active treatment versus IA saline in patients with | The cited references will be considered for the

knee OA is often complicated by the fact that this ‘control’ typically produces significant report.
improvements from baseline in patients with this condition.”

“The Hayes 2010 report stated that adverse events (AEs) increase with repeat courses of I1A The extension of the FLEXX Trial will be
HA.19 This may be true for some, but certainly not for all HA preparations. The 26-week included in the report.

extension of FLEXX Trial showed no significant increase in AEs and no joint effusions among
patients who received a second course of 3 weekly injections IA HA.13,25 Results from the
AMELIA trial also indicated no significant increase in AEs with repeated series of IA HA
injections over 40 months.16”

“It has been demonstrated that administration of IA HA can delay TKR in patients with The cited study (described in a review by
advanced OA who were candidates for this procedure in a retrospective review of patient Waddell et al. [2007]) was omitted from the
records in a single orthopedic specialty practice.” previous report because it was a case series

and thus does not demonstrate a causal
relationship between use of IA HA and
delayed TKR.

“A single treatment course of IA HA (1-5 injections depending on the HA preparation) typically |The cited reference is a VA Clinical Guidance;
provides 3—6 months of analgesia.*” IA HA is well tolerated and the most common AE is mild, its recommendations were reported in the
short-lived injection-site pain and inflammation. There are currently there are no treatments 2010 report and will be included in the new
that provide equivalent, prolonged pain relief similar to IA HA. Based on evidence supporting |report if they are still current.

safety, efficacy, and cost-effectiveness of HA/viscosupplementation, we request that the
Health Technology Clinical Committee considers to retain a covered benefit for treatment of
pain associated with knee OA.”
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Comment and Source Response

December 3, 2012 Letter from Biji Joseph, Sanofi Biosurgery

“We believe that a re-review is unwarranted based solely on the strength of the data in the Thank you for your comments.
Rutjes publication for the following reasons:”

“A fair amount of data analyzed in the Rutjes et al meta-analysis for the class came from These various critiques of the review by Rutjes

products not approved for use in the U.S.” et al. will be considered in the updated report.

The new review by Bannuru et al. (2011) will

To their credit, Rutjes et al included un-published data in the meta-analysis. However, it is also be included.

unclear if the unpublished data included would have met standards for publication in peer-

reviewed journals.” No change to topic.

“Despite inclusion of a few unpublished trials, which may have resulted in a diminution in the
calculated effect size of the class, the overall analysis (figure 1 in the article) illustrated that VS
had a moderate ES, which met their prespecified minimal clinically important difference of -
0.37.1 Despite meeting a raised threshold for clinically relevant ES, their conclusions regarding
efficacy and recommendation for VS use are not supported by their own findings. Their
conclusions/recommendations have been wrapped in an unjustifiably negative interpretation
in the discussion section.”

“The researchers have not indicated how different pain scales (VAS, Likert, categorical scales
etc) were converted for pooling let alone how many scales had to be converted. They did NOT
use the same variable consistently when pooling the outcome data. They used whichever
variable the study in question had that was highest on the OMERACT-OARSI OA study
hierarchy. Nick Bellamy had argued that this might not be appropriate for pooling.2 This is a
major methodological weakness of the study which renders their findings less than rigorous for
clinical decision making.

Other researchers such as Wang et al got around different scales and time points by using all
the data, calculating SPID, and NORMALIZING IT TO PERCENT CHANGE.”
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Comment and Source Response

“The trial data reviewed by the US Food and Drug Administration (U.S. FDA) for Synvisc-One
(hylan G-F 20) marketing registration had an ES of -0.23.4 Rutjes et al have raised the
expectation on ES to an even higher level (-0.37) and lowered the ES of the Synvisc-One

registration trial to -0.11 in their analysis.1 Moreover, they derived clinical relevance based on
artificial back transformations from ES to mm on VAS scale. Their method of translating ES to a
pain scale (-0.37 = 9mm on VAS) has not been validated to our knowledge. A published
consensus statement from the Initiative on Methods, Measurement, and Pain Assessment in
Clinical Trials, or IMMPACT group, urged considering improvements WITHIN treatment groups
or patients in chronic pain trials. In addition to ES, which is statistical in nature, IMMPACT
considered pain reductions of 30% or more to be moderately clinically important.5 Mean pain
was reduced 36% over 26 weeks in patients treated with Synvisc-One.”

“ES of <0.4 are considered to be clinically meaningful. The mainstays of pharmacologic
treatment of OA are acetaminophen and oral NSAIDs. Acetaminophen is recommended in all
major guidelines for Knee OA pain, yet its effect size is <0.20. The recent OARSI expert
consensus Guidelines for the treatment of OA of the knee and hip noted the following effect
size.” [acetaminophen, 0.10; NSAID class, 0.29; topical NSAIDs, 0.44; |A hyaluronic acid, 0.22]

“The role and importance of patient education in the management of pain due to OA had been
studied in two meta-analyses, but the ES for pain relief was considered small (0.06 95% Cl 0.02,
0.10).7 Nevertheless, patient education is recommended universally in all major OA guidelines
as the foundation of non-pharmacological treatment.”

“The duration of efficacy does not exceed 6 months with one course of treatment for all VS
products approved by the U.S. FDA.8-14 The average length of follow-up in some trials
included in this analysis was up to 2 years which may have also contributed to diminution of
treatment efficacy.”
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Comment and Source Response

“Baseline pain values were not taken into account in this study; a difference of 0.9 units for

severe pain (8 or greater) is clinically different from the same difference for mild pain (3 or
less). Percent change from baseline is an acceptable method for translating magnitude of pain
relief, but not mm changes without consideration for baseline. This is another major limitation
of the study.”

“Because pain is a subjective experience, there did not appear to be any consideration for
geographical differences in how pain is reported. Trials from some cultures that are known for
underreporting pain intensity due to various societal stigmas were also included in this study
which might have had an effect on the ES.”

The commenter describes findings from the 2011 review by Bannuru et al.

“Prespecified primary safety outcome was a flare-up (defined as hot, painful, swollen knee
within 24 to 72 hours after injection) in the injected knee. Six trials with low inter-group
heterogeneity (811 patients) contributed to this analysis for flare-ups and the result was not
statistically significant.1 Flare-ups, which are expected and stated in the Pls of all U.S. marketed
VS products were not as significant as posited by the authors!8-14 SAE was a secondary safety
outcome. Only eight trials contributed to the analysis of SAEs reported. Among these eight
trials, 27 events occurred in 26 VS patients and 21 events in 14 control patients. A breakdown
of the events show Gl system disorders 2 in the VS group and 8 among control patients; CV
system disorders 5 in VS group and 2 in control group; cancer 6 in VS group; and
musculoskeletal system 4 in the VS group and 2 in the control group.1 It is unknown whether
these events were considered related by investigators who assessed them. Although for
efficacy outcome the authors attempted to standardize the observation period to 3 months
closer to the end of treatment, for safety outcome it appears that the length of observation
period was different (0-104 months). Therefore, potentially some SAE could have occurred a
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Comment and Source Response

year or more after the end of treatment and be unrelated. It is also unclear from the paper
what the characteristics of the 14 studies that were used for this analysis. Moreover, they
chose to consider eight trials (out of 89 trials that met inclusion criteria) to highlight the SAEs
and that might have exaggerated the RR and other statistical parameters. This type of

convenience picking of studies within meta-analysis might be a violation of good meta-analytic
practice. Of note, the Synvisc-One trial contributed none of the SAEs mentioned in this meta-
analysis.4 It is also important to note that the article did not discuss SAEs associated with other
treatment options for OA knee pain such as NSAIDs, Opioids, and IA steroids.”

“The authors admitted in their paper that the trial quality was generally low, safety data were
not often reported, and they were unclear regarding the probable causes of SAEs and causal
mechanisms. . . Adjudication by experts is the industry-wide accepted standard when SAEs
become the question of interest. Despite no adjudication was done, the authors prematurely
concluded these SAEs attributable to VS treatment and called unfair attention through
misinterpreted guidance weighing in on benefit vs. risk.”

“When stratified by large trials with blinded outcome assessment (18 trials involving 5094
patients), the overall ES was -0.11, (-0.18 to -0.04), and there was low heterogeneity between
trials.1 The Synvisc-One trial data reviewed by the U.S. FDA for marketing registration had an
ES of -0.23.”

“The major limitation of this article is that their analysis and data does not support their strong
negative conclusions regarding the VS class.”

November 30, 2012 Letter from Peter Heeckt, Bioventus

“As we understand it the proposal is based on the publication of a recent review article, Thank you for your comment.
Viscosupplementation for Osteoarthritis of the Knee, authored by Rutjes et. al. in the August
2012 Annals of Internal Medicine. Because there are significant concerns regarding the No change to topic.
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Comment and Source Response

methodology and conclusions of the authors, we believe this study does not represent credible

new evidence regarding the safety and efficacy of Hyaluronic/Viscosupplement products.

Our concerns can be broken down into four focus areas: “ Responses to each critique follow.

1. Evaluation of non FDA approved products. Applicability of the findings in a population
“Rutjes et al included 9 additional unapproved products in their analysis. Presumably some of |with access only to the 6 FDA-approved
these products are not available in the US market because of their poor safety and efficacy products will be considered in the report. If
profiles. Please note that HA products differ in formulation, molecular weight, raw material, the commenter knows of evidence suggesting

purity and a host of other factors. We feel evaluation of non FDA approved products severely |that the products without FDA approval are
diminishes the applicability of this research in the US market. A repeat analysis using only FDA |less safe than the FDA-approved products, the
approved products would be recommended to draw conclusions for the US market.” authors of the report would appreciate
receiving citations.

2. Non peer reviewed data included in analysis. The report will consider the influence of
“Use of non-peer reviewed data is inadequate and seems counterproductive in the global unpublished data on the results of this
movement towards evidence based medicine. Credible meta-analyses restrict their inclusion to |analysis.
level 1 evidence, which makes these types of publications compelling in their analysis of large
data sets. In this study 33 of 104 reports (32%) were from non-published sources.
Unfortunately including data from abstracts, posters, pamphlets, and anonymous sources
creates significant questions as to the scientific rigor of this study. Regarding the remaining 72
(68%) reports the authors make no distinction as to whether or not these were peer reviewed
publications. This begs the question of exactly how much data was collected from published
peer reviewed publications using level 1 evidence as was done in many previously published
meta-analyses which the authors roundly criticize.”
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Comment and Source Response

3. Misleading definition of sham vs active controls The report will consider the influence on the
“The definition of sham intervention and controls is also inadequately addressed. Most analysis by Rutjes et al. of trials that used

orthopedic surgeons acknowledge that injection of saline into the knee is an active treatment |saline injection as a control.
which one could argue is an active control. Aspiration of synovial fluid followed by injection of
saline is indeed a treatment and can be considered a lavage actively altering the local
inflammatory environment and potentially providing temporary pain relief. The use of the
word “sham” or placebo implies no active treatment, which in fact is not the case. Use of this
word to describe the lavage controls also indicates a fundamental lack of clinical understanding
of knee OA and its treatment options.”

4. Comments on adverse events Guidance from the published literature and
“The implication that hyaluronic acid injections may lead to serious adverse events such as from the clinical expert assigned to this topic
cancer forces the reader to become even more incredulous of the authors’ motivation. The will be sought for interpretation of reported
FDA has one of the most robust surveillance systems in the world to monitor for adverse adverse events.

events related to FDA approved products. This surveillance system has not found any
significant adverse events related to viscosupplementation products since their first approval
more than a decade ago. There has also been no peer reviewed publication on FDA approved
products to date which supports or justifies the implications made by the authors. The authors
do not distinguish if these adverse events were found in US approved vs non US approved
products.”

“Overall this publication serves to confuse and mislead by including data that is not Thank you for your comment.
scientifically sound and products that are not FDA approved. There is no new evidence
presented on FDA approved products that has not already been reviewed in numerous
preceding meta-analyses. As such, the large body of evidence reviewed by the Washington
State Health Technology Review Program in 2009-2010 has not substantially changed and we
consequently do not see a reason for re-review at this time.”
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Comment and Source Response

Letter from Louis Mcintyre, Advocacy for Improvement in Mobility

“We would like to comment on the recent Oregon HERC non-coverage decision for Thank you for your comments.
viscosupplementation for osteoarthritis of the knee.
The cited references will be considered for the
As noted in your analysis of the evidence concerning Hyaluronic (HA) supplementation, the report.

Washington State Healthcare Authority has issued a limited coverage decision for this
modality. We would agree with that decision based upon the Clinical Practice Guideline (CPG) |No change to topic.
issued by the American Academy of Orthopedic Surgeons (AAQOS) on the treatment of
osteoarthritis of the knee in 2008. The AAOS CPG recommendation 16 states: “We cannot
recommend for or against the use of intra-articular hyaluronic acid for patients with mild to
moderate symptomatic OA of the knee.” Since the strength of recommendation is inconclusive
and the treatment is recognized as safe we concur with Washington State and most private
health care insurance carriers that HA treatments should be covered in the limited situations
outlined by the HTA. In Oregon, the largest private payer, Regence Blue Cross Blue Shield of
Oregon has a published medical coverage policy. National payers with Oregon beneficiaries
such as Aetna and United Health Group also provide coverage. “

“Medicare and most other private insurers do cover viscosupplementation in osteoarthritic
patients with the appropriate symptoms and indications. To deny coverage to Medicaid
patients for these procedures creates a potential treatment disparity for the poor and minority
patients served by the Medicaid program. Clinical Practice Guidelines are necessary to help
improve patient care and make treatment more consistent with the current state of medical
knowledge. It is important to have experts examine guidelines to offer necessary insight
concerning their relevance and veracity. ”
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Comment and Source Response

Eric Rugo, Stryker Orthopaedics

The commenter questions the need for a re-review unless a new trial that fills gaps in the Thank you for your comment.

evidence has been published. Several new RCTs have been published, and
the meta-analysis by Rutjes et al. provides
new secondary evidence that potentially could
changes previous conclusions about safety.

No change to topic.

Steven St. George, Zimmer, Inc.

“We do not believe a re-review is warranted at this time, and request that the HTA committee |Thank you for your comments.
does not re-review this therapy in 2013. The suggested ‘new evidence’ meta analysis by Rutjes
et.al. does not, in-fact, add convincing evidence to the comprehensive review done by the HTA | The various critiques of the meta-analysis by
committee in May of 2010.” Rutjes et al. will be considered in preparation
“Zimmer has extensively reviewed the results of the May 2010 review and feels that the HTA of the update report.

committee did a comprehensive job of reviewing the available evidence and arrived at an
appropriate decision. Hyaluronic Acid/Viscosupplementation is one of only a handful of non- No change to topic.
surgical, low cost treatments that reduce pain and may delay eventual knee arthroplasty. It
also represents an important treatment alternative to long term analgesic usage.”

“Rutjes was a comprehensive meta analysis including published, non published and conference
proceedings.
e Very few new studies were included in the article that have become available since the
May 2010 WA HTA review.
e Inclusion/reliance on non-peer reviewed sources is questionable, especially when used
as evidence of publication bias which Rutjes attempts to demonstrate.
e Many studies in Rutjes were done outside of the U.S. and concerned products not
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Comment and Source Response

approved for use in the U.S.”

“Rutjes points out that studies with “sham intervention” typically showed less effect size

e Sham interventions were typically buffered saline which has demonstrated therapeutic
effect

e Since the buffered saline arm has therapeutic effect, expected clinical benefit should
be smaller than “non-sham” interventions and may explain the lower effect size for
larger RCT studies

o Itis not surprising to see a small difference between the treatment and control
within one well-controlled trial with an active “placebo” control
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Anke Fierlinger, Ferring

Comment and Source Response

Key Question #1a

The commenter argues that the meta-analysis by Rutjes et al. inappropriately combined data
from various HA preparations that differ in source, molecular weight, and structural
characteristics and gives the example of cardioselective and noncardioselective Beta blockers
to further illustrate the importance of selecting similar studies of similarly acting products for
a meta-analysis.

Thank you for your comment.

Part of the analysis of the work by Rutjes et al.
will include a consideration of whether
heterogeneity was detected and appropriate
sensitivity analyses were conducted to explore
the reasons for heterogeneity.

No change to Key Questions.

The commenter suggests a smaller MCID, based on a study of patients treated for knee OA
with NSAIDs, than the MCID assumed by Rutjes et al. and shows that patients who received
HA injection in the 2009 pivotal EUFLEXXA trial had an average improvement in pain that
exceeded the smaller MCID by 30%. The commenter also contrasts this analysis of absolute
reduction in pain with the analysis of Rutjes et al. of differences in pain reduction between HA
injection and placebo.

Thank you for your comment.

The MCID assumed by Rutjes et al. will be
discussed in light of other literature on MCID
for OA pain relief. Comparing the effect of the
treatment of interest with that of placebo is
the accepted method of establishing efficacy.
No change to Key Questions.

“...intra-articular injection of saline has been repeatedly shown to produce significant
reductions in knee pain from baseline.”

This issue will be discussed in the report.
Thank you for the cited references.

Key Question #1b

“ ... at least one meta-analysis (Bellamy, 2006) has indicated heterogeneity with respect to
the efficacy of these products [different HA preparations] . . . There have been a small number
of head-to head- comparisons of different HA preparations (see Colen, 2012, or a review) and
results from several studies have indicated that these agents cannot be assumed to have
equivalent efficacy . . .” Results from a head-to-comparator trial (Kirchner, 2006) are
highlighted.

Thank you for your comment.

The authors of the update report will check the
review by Bellamy et al. for any evidence of
differential effectiveness according to product,
and the review by Colen et al. will be added.
The Kirchner trial was included in the

systematic review by Reichenbach et al.
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(2007), which was covered in the 2010 report.
No change to Key Questions.

Key Question #2
The commenter refers to evidence suggesting that “use of cross-linking to achieve higher
molecular weight is associated with increased risk for significant adverse events.”

Thank you for your comment.

The commenter may be referring to findings
by Reichenbach et al., which are covered in the
2010 report.

No change to Key Questions.

Key Question #3

“At present, the data from individual clinical studies and pooled analyses are not sufficient to
determine whether there are specific patient populations that may derive increased benefit
from intra-articular HA injection; additional studies would be needed to determine which
patient populations (if any) may have superior responses to this treatment.”

“Sensitivity analyses carried out after meta-analyses of clinical trials indicated that the
superiority of HA extended across a range of patient subtypes (Bannuru, 2009; Lohmander,
1996). However, other studies have indicated patient characteristics are linked to treatment
efficacy. Results from a combined analysis of results from clinical trials suggested that intra-
articular HA administration may have its greatest benefit in younger patients with early OA
(Wang, 2004).”

Thank you for your assessment of the
literature to date.

The systematic review by Bannuru et al. will be
reviewed again for information on the
sensitivity analysis described. The analysis by
Wang et al. is included in the 2010 report.

No change to Key Questions.

“While no definitive studies linking specific biomarkers to treatment success with intra-
articular HA in patients with knee OA have been completed, several references of such
potential relationships have been reported.” Several older clinical studies are cited.

Thank you for your comments.

The cited studies will be considered for the
update report.

No change to Key Questions.

Key Question #4
The commenter describes findings from 4 publications.

Thank you for your comments. Three of the
cited studies were included in the 2010 report
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Comment and Source Response

or excluded because of poor study design. An
in-progress study (Hatoum, 2013) will be
included in the update report if it is published
during report preparation.

No change to Key Questions.

“It is important that one must consider the benefits and risks of alternative therapies for knee
OA along with those for intra-articular HA before deciding on an appropriate course of care for
a given patient. For example, NSAIDs are among the most commonly used treatments for OA
and their efficacy is supported by hundreds of clinical trials. However, the potential for
adverse gastrointestinal and cardiovascular events of NSAIDs in a large percentage of patients
with OA results in a benefit-risk equation that has prompted clear recommendations against
their use in well-defined groups (Lanza, 2009; Antman, 2007).

Available evidence strongly supports to obvious conclusion that no single treatment for knee
OA will be safe and effective in every patient and that consideration the benefits and risks of
all treatments, including differentiation of members within a given ‘class’ of therapies, in
conjunction with clinically important individual patient characteristics is the best approach to
treatment selection.”

Thank you for your comments.
No change to Key Questions.

Peter Heeckt, Bioventus

What is the clinical effectiveness of viscosupplementation for treatment of OA of the knee?
Hyaluronic Acid/Viscosupplementation is indicated for the treatment of pain in osteoarthritis
(OA) of the knee. As such, we propose that the question be modified to read ‘What is the
clinical effectiveness of viscosupplementation for treatment of osteoarthritis (OA) knee

pain?"”

Thank you for your comment.

Improvements in function and quality of life
are patient-important outcomes and possible
consequences of pain relief that will be

covered in addition to pain improvement in
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the report.
No change to Key Questions.

What are the adverse effects associated with viscosupplementation in patients with OA of
the knee?

“To appropriately assess adverse effects should be categorized and measured by risk level in
comparison with alternative common treatments for OA knee pain including NSAIDs,
corticosteroids and opioids. This will provide the reviewer with a much fuller picture of the
patient risks associated with OA knee pain treatment.”

Thank you for your comment.

The report will discuss serious and minor
adverse events separately to the extent that
the data allow, will provide information on the
adverse effects of other treatments in the
background section, and will add any new
evidence on the comparative rates of serious
and minor adverse events.

No change to Key Questions.

Does the effectiveness of viscosupplementation vary by subpopulation defined by these
factors: age, race/ethnicity, gender, primary versus secondary OA, disease severity and
duration, weight (body mass index), and prior treatments?”

“We agree with this question.”

Thank you for your comment.

No change to Key Questions.

What are the cost implications and cost-effectiveness of this type of product?

“We interpret the description ‘. . . this type of product’ to include viscosupplements and
treatments including NSAIDs, corticosteroids, and opioids. In that context we agree with this
question to allow the reviewer to consider the comparative cost implications. We propose the
question be reworded to read, ‘What are the cost implications and cost-effectiveness of OA
knee pain treatment options?”

Thank you for your comment.

The report is not intended to be a comparative
effectiveness review and thus the Key
Questions are focused on the intervention of
interest. However, studies comparing the cost-
effectiveness of viscosupplementation with
that of other treatments were included in the
2010 report, and if any such studies have been
published since 2010, they will be added in the
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Response

update report.
No change to Key Questions.

“In addition to the above questions, we propose an added question, ‘What is the risk for an
increased rate of total knee arthroplasty procedures if the viscosupplement treatment
option is made unavailable?’ Please note that the earlier (younger) patients receive a primary
TKA, the more likely they will need a revision TKA and a re-revision TKA in their lifetime. This is
an important consideration as health care resources become increasingly scarce.”

Thank you for your comment.

Topic scoping work conducted for the update
report suggested there is little or no evidence
regarding the ability of viscosupplementation
to delay TKA; thus, this outcome was not
added to the PICO.

No change to Key Questions.

“Lastly, in the ‘Comparators’ section of the document we request that you change ‘placebo’ to
‘saline injections’. Some studies utilize saline injections but inappropriately refer to it as

rn

‘placebo’.

Thank you for your comment.

In analyzing study results, the update report
will consider validity of using saline injection as
the placebo.

No change to Key Questions.

April 8 Letter from Robert M. Liddell, CDI

The commenter explains that local radiologists have experience with image guidance of HA
injections into very large knees.

“For certain patients, we have observed that this procedure works very well for several
months, delaying surgical interventions. Indeed, for some patients, this procedure has allowed
for total avoidance of surgery.”

Thank you for your comments.

No change to Key Questions.

The commenter describes viscosupplementation as a relatively safe procedure when
compared with NSAIDs, oral or injectable steroids, and surgery and notes that “Hyaluronic
acid is much closer to human chemistry and without the risks of the above, as long as

Evidence regarding the relative safety of
viscosupplementation and alternative
treatments will be considered in the report.
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placement of the agent is precise.”

Response

“If together we are to conquer the funding challenges we have in health care, we must offer
our patients cost-effective options if they are not a surgical candidate, wish to delay surgery,
or do not choose to go through the expense and recovery of surgery. Viscosupplementation is
one option that has been effective for many of our patients and holds promise to be a low
cost, low risk option into the future.”

Evidence regarding cost-effectiveness will be
considered in the report.

April 8 Letter from Biji Joseph, Sanofi

Key Question #1a

The commenter proposes changing Key Question #1a to read “What is the clinical
effectiveness of viscosupplementation for treatment of OA knee pain?” The rationale for this
proposal is that the FDA-approved indication is pain and that improvement in function,
stiffness and disease modification are not approved for labeling.

Thank you for your comment.

Lack of FDA approval of outcomes other than
pain for purposes of labeling does not suggest
that other patient-important outcomes such as
improved function would be irrelevant. Any
new evidence concerning the outcomes
specified in the PICO statement (pain, function,
quality of life, adverse events) will be
considered in the update; disease modification
is not an outcome of interest.

No change to Key Questions.

Key Question #1b
“There have been numerous citations citing statistically and possibly clinically important
differences in favor of high molecular weight, cross-linked product hylan G-F 20.”

Thank you for your comment.

New evidence on the comparative
effectiveness of different
viscosupplementation products will be
considered.

No change to Key Questions.
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Key Question #2

“Considering that OA is a disease of pain and disability, and not life-threatening, extreme risks
in exchange for clinical improvements are not well accepted by the medical and patient
community. There has been ongoing and recent controversy and acute interest surrounding
systemic AEs for the widely used systemic medications to treat OA — acetaminophen,
NSAIDs/COS-2 inhibitors, and opioids. Adverse effects have been documented as minimal for
the VS class and the risk/benefit ratio makes the class an acceptable option for the treatment
of OA knee pain.”

Thank you for your comment.

Response

The PICO statement lists NSAIDs, corticosteroid
injection, and oral pain medications as
comparators of interest and thus new evidence
of the comparative safety of
viscosupplementation and these other
treatments will be considered.

No change to Key Questions.

Key Question #3

“To our knowledge, no group has published a class-level analysis of potential heterogeneity in
response to VS by special population. Per approved labeling, pivotal clinical trials for approved
VS included patient age ranges of 41-90. For those products not including age ranges in their
labels, the mean ages of trial participants were between 60 and 65. To our knowledge, there
are not publications that have definitively proven that older patients or patients with
advanced radiographic have a reduced VS analgesic effect. In addition, we are unaware of any
published study in which the authors have been able to predict, via demographic factors
alone, which patients will respond to VS. No diminution in effect or safety issues was found to
be associated with any specific population.”

Thank you for your comment.

No change to Key Questions.

Key Question #4

“The management of knee OA is not optimal and usually results in total knee replacement
(TKR). The cost of TKR is expensive and it is a morbid procedure for many patients. There have
been reports in the literature of delaying of TKR in some patients after being on VS treatment.
A comprehensive cost effectiveness analysis inclusive of all modalities in the treatment of OA
knee pain has not been done.”

Thank you for your comment.

No change to Key Questions.

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions Page 24



WA - Health Technology Assessment

May 14, 2013

Comment and Source

April 8 Letter from Samir Bhattacharyya, Suresh Aravind, Brad Bisson, and Brooks Story; DePuy Mitek, Inc.

Response

Key Question #1a

“Since FDA approved viscosupplementation treatments are indicated for the treatment of
pain in osteoarthritis (OA) of the knee, we propose that the question be modified as follows:
What is the clinical effectiveness of viscosupplementation for treatment of pain associated
with OA of the knee?”

Thank you for your comment.

Lack of FDA approval of outcomes other than
pain for purposes of labeling does not suggest
that these other outcomes are not relevant.
Any new evidence concerning the outcomes
specified in the PICO statement (pain, function,
quality of life, adverse events) will be
considered in the update.

No change to Key Questions.

Key Question #2

The commenters recommend changing Key Question #2 to a part a: “What are the adverse
effects associated with viscosupplementation in patients treated for pain due to OA of the
knee?”

Thank you for your comment.

The question as worded (What are the adverse
effects associated with viscosupplementation in
patients with OA of the knee?” simply defines
the population of interest without regard to
therapeutic intent.

No change to Key Questions.

“Some treatment alternatives for OA knee pain are NSAIDs, intra-articular steroids and
opioids. A comparative analysis of adverse events between viscosupplementation and these
treatment alternatives will provide a comprehensive risk-benefit assessment in this regard.
We propose adding a question in this section as follows: What is the adverse effect profile of
viscosupplementation compared to other treatments, including but not limited to NSAIDs,
intra-articular steroids, and opioids, available for patients with OA knee pain?”

Thank you for your comment.

Since these other treatments are named as
comparators in the PICO statement, it is not
necessary to change the Key Question to
assure they are considered.

No change to Key Questions.
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Key Questions #3 and #4
The commenters agree with Key Questions #3 and #4.

Response

Thank you for your comment.
No change to Key Questions.

Additional Key Question

The commenters recommend adding the following question: “What are other safe, effective,
and cost-effective treatment options available if patients do not have access to
viscosupplementation products?”

Thank you for your comment.

Any comparative data regarding
viscosupplementation and other nonsurgical
options will be included when answering Key
Questions 1-4, in accordance with the PICO.
No change to Key Questions.

April 8, 2013 Letter from Steven St. George, Zimmer

Key Question #1a

“We agree that this is an appropriate question however we feel it is important to clarify that
HA/Viscosupplementation is a treatment of pain associated with OA of the knee, not a
treatment for OA.”

Thank you for your comment.

The outcomes of interest that are specified for
this topic reflect the fact that HA injections are
intended to reduce pain, which may have an
effect on function and QOL.

No change to Key Questions.

Key Question #1b
“We agree with this question.”

Thank you for your comment.
No change to Key Questions.

Key Question #2

“We agree with this question, however, comparisons with other knee osteoarthritis
treatments should be highlighted. These should be categorized based on risk levels and should
include mortality and morbidity rates. For example there are well documented NSAID safety
issues.” The commenter suggests adding “compared with alternative treatments” to the
question.

Thank you for your comment.

Since the PICO statement specifies other
treatments as comparators of interest, the
safety of viscosupplementation compared with
the safety of other treatments will be
addressed.
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Response

No change to Key Questions.

Key Question #3
“We agree with this question.”

Thank you for your comment.
No change to Key Questions.

Key Question #4

“We agree with this question, however, cost-effectiveness should appropriately be looked at
through the same lens as other pain medications. That is, HA/Viscosupplements are indicated
specifically for reducing pain and therefore should be measured vs. NSAIDs, opioids, etc.” The
commenter suggests modifying the question to read “cost-effectiveness of treatment options
for pain associated with OA?”

Thank you for your comment.

The commenter seems to be suggesting that
cost-effectiveness should be considered in
terms of cost per unit of pain improvement
rather than the typical cost per QALY. Any and
all cost-effectiveness data will be considered.
No change to Key Questions.

Proposed new question: “5. In the hypothetical absence of Hyaluronic Acid/Viscosupplement
therapy, what safe and effective evidence-based alternative therapies are available?”

Thank you for your comment.

The existing Key Questions and PICO for the
evidence report have been designed to
determine whether viscosupplementation has
been shown to be safe and effective and how it
compares with alternative treatments in terms
of safety and effectiveness. The proposed
question might be relevant to policymaking,
but does suggest potential evidence that
would otherwise be missed.

No change to Key Questions.
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Date: April 8,2013

To: Washington State Health Technology Assessment (WSHTA)

Re: Public comments on the Draft Key Questions: Hyaluronk Ackd/Viscosupplementation

We appreciate the opportunity to comment on the draft key questions for the review of Hyaluronic Acid /
Viscosupplementation for treatment of pain in osteoarthritis (OA) of knee. Please see below our comments:
1a. What is the dinical effectiveness of viscosupplementation for treatment of OA of the knee?

Since FDA approved viscosupplementation treatments are Indicated for the treatment of pain in osteoarthritis (0A) of the
knee, we propose that the question be modified as follows:

What ks the clinical effectiveness of viscosupplementation for treatment of pain assoctated with OA of the knee?

1b. Do different viscosupplementation products vary In effectiveness?

We agree with this question.

2. What are the adverse effects associated with viscosupplementation in patients with 0A of the knee?

The above question needs 10 be modified as follows:

2a What are the adverse effects associated with viscosupplementation in patients treated for pain due to OA of the knee?
Some treatment alternatives for OA knee pain are NSAIDs, intra-articular steroids and opioids. A comparative analysis of
adverse events between viscosupplementation and these treatment alternatives will provide a comprehensive risk-benefit
assessment in this regard. We propose adding a question in this section as follows:

2b. What is the adverse effect profile of viscosupplementation compared to other treatments, including but not limired to NSAIDs,
intra-articular sterolds, and opiolds, avallable for patients with OA knee pain?

2 Does the effectiveness of viscosupplementation vary by subpopulation defined by these factors: age, race/ethnicity,
gender, primary versus secondary OA, disease severity and duration, weight (body mass index), and prior treatments?

We agree with this question.

4. What are the cost implications and cost-effectiveness of this type of product?

We agree with this question.

In addition to the suggestions above, if allowable, we propose to add another question for WSHTA to consider:

5 What are other sufe, effective, and cost-effective treatment options avallable if patients do not have access to

viscosupplementation products?
We hope that our suggestions add value to your program. If you have any questions, please do not hesitate to contact us
anytime,
Sincercly,
Samir Bhattacharyya, PhD Suresh Aravind, MD, MBA
World Wide Director, Market Access Vice President, Strategic Medical Affairs
Brad Bisson, MPH Brooks Story, PhD
Manager, Medicsl and Scientific Aflairs Research Fellow, Research & Development
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KEY QUESTIONS AND RESPONSES RELATIVE TO THE WASHINGTON STATE HEALTH
CARE AUTHORITY

Ferring Pharmaceuticals Inc. is a research-driven biopharmaceutical company devoted to
developing and marketing innovative products for a wide range of conditions including the treatment of
osteoarthritis (OA). Euflexxa, a bicengineered, non-avian, straight chain hyaluronic acid is available in the
US for the treatment of OA pain in patients who do not adequately respond to conservative therapy and
simple analgesics.

We appreciate the opportunity to respond to the Washington State Health Care Authority “key
questions” regarding viscosupplementation for knee OA.

We maintain that viscosupplementation with hyaluronan (HA) is an effective and safe option for
patients not achieving adequate pain relief with other interventions or who cannot tolerate adverse
events associated with acetaminophen, nonsteroidal anti-inflammatory drugs, or intra-articular
corticosteroid injections, or are unwilling to accept the well-known risks associated with these drugs
(AASLD, 2012; Dubois, 2004; Garcia Rodriguez, 2001; Hennekens, 2008; Lanas, 2006; Larson, 2005;
McGarry, 2011). Our responses to the questions put forward are as follows.

1a. What is the clinical effectiveness of viscosupplementation for treatment of OA of the knee?

The questions being raised regarding the clinical effectiveness of viscosupplementation for
treatment of OA of the knee can be traced to the conclusions reported from the meta-analysis carried out
by Rutjes et al which stated in part that, “In patients with knee osteoarthritis, viscosupplementation is
associated with a small and clinically irrelevant benefit and an increased risk for serious adverse events”
(Rutjes, 2012). Reliance on this analysis relative to formulating an authoritative opinion as to efficacy is
misplaced, Quantitative synthesis and meta-analyses can be valuable tools used to help identify trends in
drug and device efficacy and safety. However, when there is substantial heterogeneity among studies,
interpretation of results from meta-analyses is difficult and are questionable in providing better evidence
regarding efficacy than review of well-designed randomized controlled trials which are deemed the “gold
standard” in clinical science to establish safety and efficacy.

One critical point in meta-analysis is selection of studies and those included should be as similar
as possible with respect to a variety of parameters, induding treatment type (Walker, 2008). For
example, it makes little sense to carry out a meta-analysis that combines results from cardicselective and
noncardioselective B-blockers if the question being addressed is safety of B-receptor blockade in patients
with heart failure and respiratory disease (Salpeter, 2005; Hawkins, 2011; Self, 2012). While the two
groups of drugs are superficially similar, they have different effects on pulmonary function (Hawkins,
2011). We suggest that the same Is true of HA preparations. While these agents are often considered as
a homogeneous class, they actually differ substantially in their source, molecular weight, and structural
characteristics (Migfiore, 2008) all of which impact an analysis of their respective clinical benefits and
risks. These differences have been acknowledged in a prior meta-analysis, which concluded that, “Itis of
note that the magnitude of the dinical effect, as expressed by the WMD [weighted mean difference] and
standardised mean difference (SMD) from the RevMan 4.2 output, is different for different products...”
(Bellamy, 2006).
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While it Is clear from the literature that not all hyaluronan (HA) preparations have demonstrated
significant efficacy versus placebo in every clinical trial (eg, Kul-Panza, 2010; Jorgensen, 2010;
Lundsgaard), it is equally clear that others have demonstrated consistent efficacy versus placebo and have
also provided clinically significant benefit in decreasing pain in patients with knee OA.

EUFLEXXA® (1% sodium hyaluronate) is a highly purified, non-avian derived, high molecular
weight HA, indicated for treatment of OA knee paln in patients who have failed to respond adequately to
conservative nonpharmacologic therapy and simple analgesics {eg, acetaminophen) (EUFLEXXA PI, 2011),
Clinical trial results with EUFLEXXA have shown that, when used as indicated, EUFLEXXA is significantly
superior to placebo and provides dinically meaningful pain relief in patients with knee OA.

One of the pivotal clinical trials supporting EUFLEXXA for treatment of OA knee pain was a
randomized, double-blind, multicenter, saline-controlled study that included 588 patients who received 3
weekly intra-articular infections of EUFLEXXA or saline and were followed for 26 weeks. The primary
efficacy outcome was change in pain from baseline to week 26 following a 50-foot walk test, measured via
a 100-mm visual analog scale (VAS) (Altman, 2009). In the EUFLEXXA group, the mean VAS scores
decreased by 25.7 mm, compared with 18.5 mm in the saline control group (P=0.002). Thus, EUFLEXXA is
significantly superior to placebo in decreasing OA knee pain and these results supported its approval by
the US Food and Drug Administration for this indication.

The reduction in pain from baseline with EUFLEXXA was clinically meaningful. A large-scale
evaluation that included 603 patients with knee OA specifically addressed the question of what
constitutes a minimal dinically iImportant improvement (MCII) in knee OA pain by combining results
obtained with a 100-mm VAS scale and responses to direct questions about improvement in pain with
nonsteroidal anti-inflammatory drug treatment (Tubach, 2005). Results from this careful analysis
indicated that the MCII for pain measured in the same way as in the study of EUFLEXXA was 19.9 mm,
Thus, the results from the pivotal trial of EUFLEXXA showed that treatment with this HA preparation
produced a decrease in pain that exceeded the MCIl by about 30%. The reduction in paln with the saline
control did not achieve the MCI| established by the benchmarking study. Results from this study also
indicated that improvements observed with EUFLEXXA exceeded the established MClis for both WOMAC
function and Patient Global Assessment (Altman, 2009; Tubach, 2005).

We believe that the outcome reported above differs from and highlights the shortcomings of the
meta-analysis carried out by Rutjes et al (2012) for two (2) reasons. First, the clinical trial used a high
molecular weight non-cross-linked HA preparation. The results reported by Rutjes et al (2012) show that
the point estimates for effect sizes for high and low molecular weight HA preparations were different, but
that this heterogeneity was not significant (P=0,110 for the interaction). Nevertheless, the point estimates
for the high and very high molecular weight HAs exceeded the minimal clinically important difference of -
0.37 employed in the analysis, while the point estimates for low molecular weight preparations did not.
Second, the evaluation summarized here considers the absolute reduction In pain from baseline with
EUFLEXXA for definition of MCII (as specified by Tubach, 2005) rather than effect size versus placebo (as
was used by Rutjes, 2012).

We believe that these two {2) differentiating aspects of our analysis of the dlinical trial are
reasonable because of the heterogeneity of HA preparations (Migliore, 2008; and see below) and that
intra-articular injection of saline has been repeatedly shown to produce significant reductions in knee
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pain from baseline {(eg Loughnan, 2009; Frias, 2004; Ravaud, 1999; Dawes, 1987; Wright, 1960; Miller,
1958; Rosseland, 2003), and thus should be considered as an active control rather than a true placebo. In
their analysis of studies of HA for knee OA, Colen et al. {2012) noted that, “However, if saline may have an
effect on the symptoms we might be making the wrong comparison, causing the difference [between HA
and placebo] to seem smaller than itin factis.”

In summary, results for EUFLEXXA show that it is significantly superior to an active control that
has been shown to provide significant relief from knee pain in multiple studies and that the pain relief
with EUFLEXXA is clinically significant.

1b. Do different viscosupplementation products vary in effectiveness?

As noted above, there are differences in the characteristics of HA preparations with respect to
origin, molecular weight, and chemical cross-inking (Migliore, 2008); and at least one meta-analysis
(Bellamy, 2006) has indicated hetsrogeneity with respect to the efficacy of these products. This
heterogeneity is further reflected by the fact that some preparations have failed to demonstrate
significant efficacy versus intra-articular saline {Kul-Panza, 2010; Jorgensen, 2010; Lundsgaard, 2008)
while others have demonstrated consistent efficacy versus this active control {e.g., Kirchner, 2006;
Altman, 2008; Navarro-Sarabia, 2011). There have been a small number of head-to-head comparisons of
different HA preparations {see Colen, 2012 for a review) and results from several studies have indicated
that these agents cannot be assumed to have equivalent efficacy (eg Wobig, 1999; Kirchner, 2006;
Raman, 2008; Chou, 2009; Berenbaum, 2012).

Perhaps the best support for this point comes from a 12-week, prospective, multicenter,
randomized double-blind trial that compared the efficacy and safety of EUFLEXXA and Synvisc® {an avian-
derived product in which high molecular weight is achieved by chemical cross-inking] in 321 patients with
confirmed knee OA. In this trial, the Western Ontario and McMaster Universities Ostecarthritis index
{WOMAC) pain subscale {VAS) was the primary effectiveness measure. Both products were administered
via 3 weekly injections, with follow-up evaluations at weeks 3, 6, and 12. Acstaminophen was permitted
as rescue medication and quantitataed by pill counts. At the study endpoint, 63% of patients in the
EUFLEXXA group were symptom free compared to 52% in the Synvisc group {P=0.038). This difference
between groups with respect to symptom-free patients for the WOMAC pain subscale was confirmed by
evaluating the percentage of patients with an average WOMAC function subscale score <20 mm at week
12: 64.3% for the EUFLEXXA group versus 47.5% for the Synvisc group (P=0.003). In addition, significant
differences favored EUFLEXXA for the number of patients requiring acetaminophen {P=0.013) and patient
global satisfaction evaluations (P=0.03) {Kirchner, 2006).

2. What are the adverse effects associated with viscosupplementation in patients with OA of the knee?

Hyaluronans have a generally acceptable safety profile and the most common adverse events
reported have been injection site reactions {Reichenbach, 2007; Huskisson, 1999). It has been estimated
that adverse reactions occur in <3% of injections and that they are almost always local and generally
resolve over 1-2 days (Watterson, 2000). However, all HA preparations cannot be considered together
with respect to safety. This point is strongly supported by results from the meta-analysis {Rutjes, 2012)
that prompted this review. This analysis inciuded 89 trials, but only 6 indicated that HA increased the risk
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for flare-ups (hot, painful, swollen knee within 24~72 hours after injection) and 14 trials showed that
viscosupplementation increased the risk for serious adverse events (events resulting in in patient
haospitalization, prolongation of hospitalization, persistent or significant disability, congenital abnormality
of offspring, life-threatening events, or death) (Rutjes, 2012). Even though the listed results do not
distinguish between treatment- related and unrelated adverse events previous studies have suggested
that use of cross-linking to achieve higher molecular weight is associated with increased risk for significant
adverse events,

Results from the above-described comparison of Synvisc and EUFLEXXA indicated a significant
difference in the risk for local reactions between the products in that 15 effusions were reported after
injection In 8.1% of patients who received the avian preparation versus 0.6% of those treated with the
bloengineerad HA (P=0.0015), The safety profile of EUFLEXXA is further demonstrated by results from the
FLEXX extension study in which patients from the 26-week FLEXX trial {Altman, 2009) received a second
series of three EUFLEXXA Injections and followed for an additional 26 weeks. No joint effusions were
observed of a total of 52 weeks of follow-up {Altman, 2011).

The most common adverse events related to EUFLEXXA injections reported in 12- and 26-week clinical
studies were arthralgia, back pain, pain in extremity, musculoskeletal pain, and joint swelling. In an open-
label extension of the 26-week clinical study with repeat series of injections, the most common adverse
events related to EUFLEXXA at Week 52 were arthralgia and joint swelling.

See below Euflexxa Indication and Important safety information (Package Insert is attached to
with the submitted document),
Indication

EUFLEXXA" (1% sodium hyaluronate) Is Indicated for the treatment of pain in
osteoarthritis (OA) of the knee in patients who have failed to respond adequately to conservative
nonpharmacologic therapy and simple analgesics (e.g., acetaminophen),

EUFLEXXA is contraindicated in patients who have a known hypersensitivity to
hyaluronate preparations or who have knee joint Infections, infections, or skin disease in the
area of the Infection site.

Important Safety Information

EUFLEXXA should not be administered through a needle previously used with medical
solutions containing benzalkonium chloride. Do not use skin disinfectants for skin preparation
that contain quaternary ammonium salts.

Do not inject intravascularly due to potential for systemic adverse events, The safety
and effectiveness of injection In conjunction with other intra-articular Injectables, or into joints
other than the knee have not been studied. Remove any joint effusion prior to injecting.
Transient pain or swelling of the injected Joint may occur after intra-articular injection with
EUFLEXXA.,

Results from other studies have also indicated a relationship between cross-linking to achieve
high molecular weight with avian-derived HA preparations and increased risk for local adverse reactions.
Results from a study of patients with knee OA treated with this type of preparation indicated that 1
patient experienced a severe pseudoseptic reaction (Juni, 2007). Other studies have also ralsed concerns
regarding localized inflammatory reactions with cross-linked hyaluronan or hylan products (Rees, 2001;
Martens, 2001; Leopold, 2002; Morton, 2003; Goldberg, 2004). In particular, results from animal
experiments that evaluated 3 avian-derived HA preparations indicated that injection of each of them into
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mice resulted in a significant inflammatory response characterized by increased cellularity. One injection
resulted in an immune response (Ottaviani, 2007).

3. Does the effectiveness of viscosupplementation vary by subpopulation defined by these factors: age,
race/ethnicity, gender, primary versus secondary OA, disease severity and duration, weight (body mass
index), and prior treatments?

At present, the data from individual clinical studies and pooled analyses are not sufficient to
determine whether there are specific patient populations that may derive increased benefit from intra-
articular HA injection; additional studies would be needed to determine which patient populations {if
any) may have superior responses to this treatment.

Sensitivity analyses carried out after meta-analyses of clinical trials indicated that the superiority
of HA extended across a range of patient subtypes {Bannuru, 200S; Lohmander, 1996). However, other
studies have indicated patient characteristics are linked to treatment efficacy. Results from a combined
analysis of results from clinical trials suggested that intra-articular HA administration may have its
greatest benefit in younger patients with early OA (Wang, 2004). Results from this meta-anslysis indicated
that patients >65 years of age and those with the most advanced stages of arthritic change (ie, complete
loss of joint space) were less likely to demonstrate improvement with HA therapy than younger patients
with less advanced disease (Wang, 2004). In a large, randomized study that assessed the disease-
modifying effects of HA in knee OA, it was shown that viscosupplementation, compared with placebo,
significantly reduced the radiographic progression of joint space loss in the subset of patients with a
higher joint space area at study entry {Jubb, 2003).

There has been great interest, across virtually all therapeutic areas, in biomarkers, which can be
defined as predictive markers which are associated with likelihood of 3 particular clinical outcome in
response to a specific therapy or class of treatments (Galanis, 2001). While no definitive studies linking
specific biomarkers to treatment success with intra-articular HA in patients with knee OA have been
completed, several references of such potential relationships have been reported. Results from a small
study of 36 patients with knee OA indicated that higher baseline levels of aggrecans, chondroitin 6-sulfate
and chondroitin 4-sulfate were associated with greater improvements in Japanese Orthopaedic
Association score after treatment with an HA preparation (Sugimoto, 2006). Similar results for chondroitin
6-sulfate and chondroitin 4-sulfate were reported for 16 patients with knee OA who received intra-
articular HA {(Kobayashi, 2004). A third study also showed that elevated baseline levels of synovial
chondroitin 4-sulfate and tenasdn-C were associated with greater reductions in pain measured by VAS in
patients who received intra-articular HA injections (Hasegawa, 2008). Results from a study of 32 patients
with mild to moderate knee OA indicated that higher baseline levels of HA in the synovial fluid were
associated with increased probability of achieving 250% improvement in pain or function or a 220 unit
improvement on the WOMAC guestionnaire {Anandacoomarasamy, 2008}, Results from another study of
41 patients with knee OA who were treated with HA indicated that reductions in synovial fluid
concentrations of interleukin-6 were significantly associated with clinical improvement {Sezgin, 2005).

4. What are the cost implications and cost-effectiveness of this type of product?

Intra-articular injection of HA has been shown to have significant pharmacoeconomic benefit
that is primarily related to the ability of this treatment to delay total knee arthroplasty {TKA). Results of a
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pharmacoeconomic analysis of intra-articular HA for knee OA indicated that 3-year savings associated
with adding one {1) or more courses of intra-articular HA to the standard treatment pathway for OA of
the knee was $8,810,771. This economic benefit resulted from the effect of intra-articular HA in
decreasing progression of patients to TKA; 808 surgeries were avoided in this analysis (Waddell, 2001).
Results from another more recent analysis indicated that intra-articular HA delayed TKA by an average of
772 days and that the average cost for achieving this delay was 51420 (Waddell, 2007). At the time when
this study was performed, the cost of knee replacement surgery was reported to be 524,045 (Waddell,
2007). A third economic analysis conducted in Thailand also indicated that intra-articular HA was cost
effective as a result of its ability to delay the requirement for TKA (Turajane, 2007). Results from another
study that did not consider cost associated with knee replacement indicated that intra-articular injection
of HA was clinically more effective than conventional treatment and that it was no more expensive when
both medication and sick leave costs were considered (Kahan, 2003), Results from other less formal
economic analyses have also supported the economic utility of intra-articular HA for treatment of patients
with knee OA (Mazieres, 2007; Dagenais, 2006).

A recent study determined the cost-effectiveness of intra-articular injections of EUFLEXXA for
treatment of patients with OA of the knee from a healthcare payer's perspective. A decision analytic
mode! was used to compare EUFLEXXA -treated patients using the patient’s own baseline as the historical
control. This choice was based on the assumption that, in the absence of treatment with EUFLEXXA,
patients would have continued treatment with non-steroidal anti-inflammatory drugs (NSAIDs) and
analgesics and would not have experienced a change in their utility scores over the 1-year study period.
The model used clinical trial data from patients who received two courses of EUFLEXXA treatment
{Altman, 2009; Altman, 2011). Health Utilities Index Mark 3 (HUI-3) utility scores were derived at several
time points from WOMAC scores. HUI-3 scores were then used to derive quality-adjusted life years
{QALYs) gained from EUFLEXXA. Published total costs for 12 months of conventional treatment with
NSAIDs and analgesics (53693) were assigned to the historical control cohort. Costs for the EUFLEXXA
group included EUFLEXXA treatment costs and administration fees, plus one half of conventional
treatment costs. Cost-effectiveness ratios were expressed as average and incremental costs per QALY.
One-way sensitivity analyses were performed using the 95% confidence interval of QALYs gained in
EUFLEXXA, and £ 20% of EUFLEXXA treatment and conventional treatment costs. Of 214 patients who
completed the 2 courses of EUFLEXXA treatment, the average utility gain was 0.163 QALY (95%Cl, 0.
162~0.488) over the 52-week study period. The total treatment costs were 53,043 for the EUFLEXXA
group and $3,693 for the historical cohort group. Because the EUFLEXXA was both less costly and more
effective than conventional treatment, EUFLEXXA was the dominant treatment strategy. Sensitivity
analyses showed EUFLEXXA to be the dominant treatment strategy except when BioHA was at the lower
end of the 95% Cl value (Hatoum, 2013).

Conclusion

We understand that the aim of the questions raised by the Washington State Health Care
Authority was to gain greater understanding of the efficacy, safety, and cost effectiveness of intra-
articular HA in patients with knee OA and we have focused our answers on these issues. However, we
suggest that a too narrow review of the benefit-risk equation for HA undertaken in isolation may not
provide all of the information needed to support fully informed treatment decisions and establish an
accurate assessment of the benefits, risks and cost effectiveness of this therapy. It isimportant that one
must consider the benefits and risks of alternative therapies for knee OA along with those for intra-
articular HA before deciding on an appropriate course of care for a given patient. For example, NSAIDs

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions
Page 34



WA - Health Technology Assessment May 14, 2013

are among the most commonly used treatments for OA and their efficacy is supported by hundreds of
clinical trials. However, the potential for adverse gastrointestinal and cardiovascular events of NSAIDs in a
large percentage of patients with OA results in a benefit-risk equation that has prompted clear
recommendations against their use in well-defined groups (Lanza, 2009; Antman, 2007).

Available evidence strongly supports to obvious conclusion that no single treatment for knee OA will be
safe and effective in every patient and that consideration the benefits and risks of all treatments,
including differentiation of members within a given “class” of therapies, in conjunction with clinically
important individual patient characteristics is the best approach to treatment selection
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@ bioventus o o o | S5

Durham, NC 27703
USA

April 8, 2013

Health Care Authority
626 8th Ave SE

P.O. Box 42712

Olympia, WA 98504-2712

Dear Ms. Masters,

Thank you for the opportunity to comment on the Draft Key Questions for the re-review of
Hyaluronic Acid / Viscosupplementation. Our comments on the questions are below:

What is the clinical effectiveness of viscosupplementation for treatment of OA of the
knee?

Hyaluronic Acid / Viscosupplementation is indicated for the treatment of pain in osteoarthritis
(OA) of the knee. As such, we propose that the question be modified to read *What is the
clinical effectiveness of viscosupplementation for treatment of osteoarthritis (OA) knee pain?*

What are the adverse effects associated with viscosupplementation in patients with
OA of the knee?

To appropriately assess adverse effects should be categorized and measured by risk level in
comparison with alternative common treatments for OA knee pain including NSAIDs,
corticosteroids and opioids. This will provide the reviewer with a much fuller picture of the
patient risks associated with OA knee pain treatment.

Does the effectiveness of viscosupplementation vary by subpopulation defined by
these factors: age, race/ethnicity, gender, primary versus secondary OA, disease
severity and duration, weight (body mass index), and prior treatments?

We agree with this question.

What are the cost implications and cost-effectiveness of this type of product?

We interpret the description “...this type of product” to include viscosupplements and
treatments including NSAIDs, corticosteroids, and opioids. In that context we agree with this
question to allow the reviewer to consider the comparative cost implications. We propose that
the question be reworded to read, “What are the cost implications and cost effectiveness of
OA knee pain treatment options?”

In addition to the above questions, we propose an added question, “What is the risk for an
increased rate of total knee arthroplasty procedures if the Viscosupplement treatment
option is made unavailable?"”

Please note that the earlier (younger) patients receive a primary TKA, the more likely they will
need a revision TKA and a re-revision TKA in their lifetime. This is an important consideration
as health care resources become increasingly scarce.
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Lastly, in the "Comparators” section of the document we request that you change “placebo”
to “saline injections”. Some studies utilize saline injections but inappropriately refer to it as
"placebo”,

Again, thank you for the opportunity to comment on the Draft Key Questions

Sincer:
; i

Peter Heeckl MD,
Chief Meducal Oﬂicer
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SANOFI .7

Sanofi Biosurgery
55 Cambridge Parkway
Cambricge, MA&

02142, USA

Td 617.761.5206
Fax 617.591 5944

April 8, 2013

Josh Morse, MPH

Program Director

Washington Health Technology Assessment Program
676 Woodland Sequare Loop SE

Olympia, WA 98504-2712

Dear Mr. Morse:

Sanofi Medical Affairs recently became aware of Washington State HT A’ s recquest for public
comment regarding the draft key questions for the re-review of hyaluronic acidiviscosupplement
class. Sanofi 1s the manufacturer and marketer of a viscosupplement (V'3) product with the
generic name hylan G-F 20. Itis soldin two forms: SYNVISC® (3 injections per course) and
Synvisc-One® (1 injection per course). Our comments on the questions are below:

la: What is the clinical effec iveness of viscosupplementation for treatment of OA of the
knee?

The indication currently approved by the US FDA for all VS products can be summarized as
follows: the treatment of pain due to O& of the knee in patients who have failed to respond
adequately to conservative non-pharmacologic therapy and simple analgesics (e.g.,
acetaminophen). Improvementin function, stiffness, and disease modification are not approved
labeling for any VS in the US. We propose that the question be modified to read “What 15 the
clinical effectiveness of viscosupplementation for treatment of OA knee pain?”

1b: Do different viscosupplementation products vary in gffectivensss?

There have been numerous citations citing statistically and possibly clinically important
differences in favor of high molecular weight, cross-linked product hylan G-F 20.

2. What are the adverse effects associated with viscosupplementation in patie nis with OA
of the knee?

Constdering that OA4 is a disease of pain and disability, and not life-threatening, extreme risks in
exchange for clinical improvements are not well accepted by the medical and patient community.
There has been ongoing and recent controversy and acute interest surrounding systemic AEs for
the widely used systemic medications to treat OA - acetaminophen, NSATD s/ COX-2 inhibitors,
and opioids. Adverse effects have been documented as minimal for the V3 class and the risk/
benefit ratio makes the class an acceptable option for the treatment of OA knee pain.
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3. Does the effectiveness of viscosupplementation vary by subpopulation defined by these
Jactors: age, racefethnicity, gender, primary versus secondary OA, disease severity and
duration, weight (body mass index), and prior treatments?

To our knowledge, no group has published a class-level analysis of potential heterogeneity in
response to V3 by special population. Per approved labeling, pivotal clinical trnals for approved
VSincluded patient age ranges of 41-90. For those products not including age ranges in their
labels, the mean ages of trial participants were between 60 and 65. To our knowledge, there are
no publications that have definitively proven that older patients or patients with advanced
radiographic have areduced VS analgesic effect. In addition, we are unaware of any published
study 1n which the authors have been able to predict, via dem ographic factors alone, which
patients will respond to VS. No diminution in effect or safety issues was found to be associated
with any specific population.

4. What are the cost implications and cost-effectiveness of this type af product?

The management of knee OA4 15 not optimal and usually results in total knee replacement (TKE).
The cost of TKR is expensive and it 1s a morbid procedure for many patients. There have been
reports in the literature of delaying of TKR in some patients after being on VS treatment. A
comprehensive cost effectiveness analysis inclusive of all modalities in the treatment of OA knee
pain has not been done.

If you have further questions after reviewing this information, please feel free to contact me at
617-761-8206. Thank you for the opportunity to comment on the Draft Key Questions.

Sincerely,

Bijt Joseph, PharmD, MBA
Director, Medical Affairs
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CENTER FOR
DIAGNOSTIC IMAGING

April 8, 2013

Health Technology Assessment Program
c/o Program Director Josh Morse, MPH
via email to shtap@hcawa.gov

RE: Viscosupplementation

Dear HTA Advisers:

On behalf of Center for Diagnostic Imaging — Puget Sound and the 15 sub-specialized,
interventional radiologists who partner with CDI at our eight offices in the Puget Sound
region, thank you for the opportunity to provide clinical practice input into the discussion
regarding viscosupplementation.

Our local radiology practices have experience with this interventional procedure for
certain, complex patients with osteoarthritis of the knee. This is usually because of the
need for image guidance for patients with very large knees. Employing fluoroscopy
allows assurance of, and documents that, the pharmaceutical agent is injected into the
joint. Without appropriate image guidance to assure placement of the viscosupplement
into the joint of these complex patients, there is a higher risk for an inflammatory
reaction and basic failure of the intended relief.

For certain patients, we have observed that this procedure works very well for several
months, delaying surgical interventions. Indeed, for some patients, this procedure has
allowed for total avoidance of surgery.

We expect that as the pharmaceutical products evolve and decrease in price, this
procedure will be beneficial for specific patients with osteoarthritis of other joints.
Because of anatomical considerations, image guidance should be used for patients who
choose this procedure for hip or shoulder osteoarthritis relief.

As you deliberate, we encourage you to consider two very practical issues, as we do,
with the patients referred to us for this procedure:

1. This is a relatively safe procedure, compared to other tools musculoskeletal
specialists currently have in their tool box. Nonsteroidal anti-inflammatory
drugs have many serious adverse effects; oral and injectable steroids, used
repeatedly, can permanently damage joint cartilage, or have other serious
health consequences. Surgery brings risks and costs that are fully explored
in peer-reviewed literature, along with extensive recovery time and
productivity loss for the patient. Hyaluronic acid is much closer to human
chemistry and without the risks of the above, as long as placement of the
agent is precise.

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions
Page 45



WA - Health Technology Assessment May 14, 2013

[ 38

2. If together we are to conquer the funding challenges we have in health care,
we must offer our patients cost-effective options if they are not a surgical
candidate, wish to delay surgery, or do not choose to go through the expense
and recovery of surgery. Viscosupplementation is one option that has been
effective for many of our patients and holds promise to be a low cost, low risk
option into the future.

Thank you for considering our comments, which are based on our commitment to best
clinical practice and our practical clinical experience. Please do not hesitate to contact
me if | can be further helpful.

Robert M. Liddell, M.D.
CDI National Section Leader - MSK subspecialty

CDI — Seattle

115 NE 100" Street, Suite 101
Seattle, WA 98125
206.524.5599
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Advocacy for Improvement in Mobility

222 Westchester Ave Suite 101
White Plains, New York 10605
914-946-1010

lim@woapc.com

RE: Coverage Guidance: Viscosupplementation for Osteoarthritis of the Knee
Dear WSHCA HTA,

Advocacy for the Improvement in Mobility (AIM) is a non-profit corporation dedicated to
ensuring patient access to appropriate, high quality musculoskeletal health care. We would
like to comment on the recent Oregon HERC non-coverage decision for
viscosupplementation for osteoarthritis of the knee.

As noted in your analysis of the evidence concerning Hyaluronic (HA) supplementation, the
Washington State Healthcare Authority has issued a limited coverage decision for this
modality, We would agree with that decision based upon the Clinical Practice Guideline
(CPG) issued by the American Academy of Orthopedic Surgeons (AAOS) on the treatment of
osteoarthritis of the knee in 2008, The AAOS CPG recommendation 16 states: “We cannot
recommend for or against the use of intra-articular hyaluronic acid for patients with mild
to moderate symptomatic OA of the knee.” Since the strength of recommendation is
inconclusive and the treatment is recognized as safe we concur with Washington State and
most private health care insurance carriers that HA treatments should be covered in the
limited situations outlined by the HTA. In Oregon, the largest private payer, Regence Blue
Cross Blue Shield of Oregon has a published medical coverage policy. National payers with
Oregon beneficiaries such as Aetna and United Health Group also provide coverage.
Attached are the Regence and Aetna coverage policies for viscosupplementation.

Medicare and most other private insurers do cover viscosupplementation in osteoarthritic
patients with the appropriate symptoms and indications, To deny coverage to Medicaid
patients for these procedures creates a potential treatment disparity for the poor and
minority patients served by the Medicaid program. Clinical Practice Guidelines are
necessary to help improve patient care and make treatment more consistent with the
current state of medical knowledge. It is important to have experts examine guidelines to
offer necessary insight concerning their relevance and veracity. Attached, please find three
additional reference articles HERC might consider in finalizing coverage guidance.

We would be happy to advise the HERC on further guidelines concerning musculoskeletal

healthcare.
|
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Advocacy for Improvement in Mobility

Thank you.

Sincerely,

Louis F Mcintyre, MD
President AIM

To ensure patient access to effective musculoskeletal healthcare treatment options Page 2
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RegenceRy

SHARNACY RENEFIT MANAGEMENT

Medication Policy Manual Policy No: dru247

Topic: Orthovisc™ (high molecular weight Date of Origin: May 13, 2011
hyaluronan)

Revised Date: May 25, 2012 Next Review Date: May 2013

Effective Date: May 25, 2012

IMPORTANT REMINDER
This Medical Policy has been developed through consideration of medical necessity. generally
accepted standards of medical practice, and review of medical Iiterature and government

approval status.

Benefit determinations should be based in all cases on the applicable contract lansuage. To the
extent there are any conflicts between these guidelines and the contract language, the contract

language will control.

The purpose of medical policy is to provide a guide to coverage. Medical Policy is not intended
to dictate to providers how to practice medicine. Providers are expected to exercise their medical

Jjudgment in providing the most appropriate care.

Description
High molecular weight hvaluronan (Orthovisc™) is a substance that is injected directly into the
knee joint to help improve the pain associated with osteoarthritis of the knee.

© 2012 RegenceRx. All rights reserved
drniz47 1 Pagee 1 of 7
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Policy/Criteria

L Most contracts require prior authorization approval of high molecular weight hyaluronan
prior to coverage, High molecular weight hyaluronan may be considered medically
necessary in patients with osteoarthritis of the knee when treatment with hylan G-F 20
(Synvisc™/Synvise-One™) OR 1% sodium hyaluronate (Euflexxa”™) was ineffective or not
tolerated.

1L Admunistration. Quantity Limitations. and Authorization Period

Al Regence does not consider high molecular weight hyaluronan to be a self-
administered medication.

B. When prior authorization is approved. high molecular weight hyvaluronan may be
authorized in quantities of up to 2 treatment courses per knee per vear for up to
one billing unit (30 mg) per claim,

C. Authorization may be reviewed at least annually to confirm that current medical
necessity criteria are met and that the medication is effective.

1L High molecular weight hyaluronan is considered not medically necessary for skin
wrinkles or other cosmetic indications.

V. High molecular weight hyaluronan is considered investigational when used for all other
conditions, including but not limited to osteoarthritis in joints other than the knee.

Position Statement

- Hyvaluronic acids are used as viscosupplementation and are injected directly into the knee
joint to improve lubrication and reduce the pain associated with osteoarthritis of the knee.

- Hyaluronic acids are generally reserved for use in patients who are not responding to
non-pharmacologic therapy (physical therapy, exercise, hot or cold packs) and not
responding to or not tolerating simple analgesics such as acetaminophen and NSATDs.

- There is Iimited evidence demonstrating that hyaluronic acids are more effective than
placebo or non-pharmacologic therapy at increasing mobility and reducing pain
associated with osteoarthritis of the knee.

- There is no reliable evidence that anv one hyaluronic acid is better or safer than another
in the treatment of osteoarthritis of the knee.

02012 RegenceRx. All rights reserved.
dr247.1 Puge 2017
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There are inadequate data to determine the benefit of multiple treatment courses of
hyaluronic acids,

Climcal Efficacy

Hyaluronic acids have not been proven in reliable clinical studies 1o be more effective
than non-pharmacologic or generic analgesics such as acetaminophen and NSATDs.

» Systematic reviews of randomized controlled trials evaluating
viscosupplementation i patients with osteoarthritis of the knee conclude that
there are low quality data available to determine efficacy and safet_v.“'“

+ Clinical trials studying the effect of viscosupplementation on knee pain and
functional outcomes have reported inconsistent results,

« Several studies have reported no improvement in pain or mobility compared to
placebo. simple analgesics. or exercise.™!

There is no reliable evidence. based on two comparative trials identified. to differentiate

between hyvaluronic acid products used for viscosupplementation in terms of safetv or

efficacy,

v One randomized controlled trial in 660 patients with osteoarthritis of the knee did
not demonstrate a difference in efficacy or safety of Synvise compared with
Orthovisc."”!

. A randomized trial comparing the effectiveness of Synvisc and Hyalgan is
unrehiable due to uncertain blinding which may have influenced patient reported

oulcomcs.ls]

Hyaluronic acids differ in molecular weight, however there is no reliable evidence to
demonstrate that differences in molecular weight impact the safety and efficacy of these

medications.'!!

Systematic reviews and clinical guidelines have concluded that there is limited evidence
1o support subsequent treatment courses with hyaluronic acids; however individual
patients may benefit from additional courses of hvaluronic acids.''"

Hyaluronic acids have been studied in the treatment of ostecarthritis of joints other than

the knee, including the hip and the ankle.

% Small studies in patients with osteoarthritis of the ankle demonstrated that
hvaluronic acid may be an effective treatment option ") however. several
larger, well-controlled trials have concluded that hyaluronic acid is not effective
in this setting (no different than saline). 3141

4 A randomized trial found hyaluronic acid to be no more effective than placebo in
the treatment of osteoarthritis of the hip."!

02012 RegenceRx. All rights reserved.

dn247.1

Puge 3007

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions

Page 51



WA - Health Technology Assessment

May 14, 2013

Safety

The Osteoarthritis Research Society International (OARSI) concludes that hvaluronic
acids may be useful in patients with osteoarthritis of the knee; however, they note that
there is considerable controversy regarding the cost-effectiveness and the benefit 1o risk
ratio of hyaluronic acids,"'

The American Academy of Orthopaedic Surgeons does not recommend for or against the

use of hyaluronic acids for patients with osteoarthritis of the knee '

The American College of Rheumatology recommends hyaluronic acids for patients who
do not respond to non-pharmacologic therapy and do not respond to or do not tolerate
simple oral analgesics.'”!

The most common adverse events reported with hvaluronic acids include joint pain,

. . . . . ' » %2
stiffness and swelling, as well as injection site reactions,"¥ Y

Adverse reactions are usually mild and improve within a few days, Patients undergoing
treatment should avoid strenuous activities (high-impact sports such as jogging, soceer,
or tennis) and prolonged weight-hearing activities for approximately 48 hours

‘. . . [ . o2
immediately after an injection !

Dosing Considerations {1297
Hyaluronic Acid Volume (mg) per dose Nlmbuaﬂ).uurm
treatment course’

Euflexxa (1% sodium hyaluronate) 2ml (20 mg) 3 doses
Gel-One (sodium hyalurenate) 3ml (30 mg) 1 dose
Hyalgan (sodium hyaluronate) 2mbL (20 mg) S doses*
Orthovisc (high molecular weight
hyaluronan) 2mlL (30 mg) 3 - 4 doses
Supartz (sodium hyaluronate) 2.5mL (25 mg) S doses*®
Synvisc (hylan G-F 20) 2mlL (16 mg) 3 doses
Synvise-One (hylan G-F 20) 6 mL (48 mg) 1 dose

FAll hyaluronic acids are mjected once a week

* Some patients have experienced benefit after 3 doses

02012 RegenceRx. All rights reserved.
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Intra-articular  Hyaluronan Injections for Osteoarthritis, BlueCross BlueShield Association
Medical Policy, 2.01.31, Issue 08:2010

Maximum Drug Dosage. RegenceRx Medication Policy Manual. Policy No. dru237

Euflexxa®, 1% sodium hyaluronate, RegenceRx Medication Policy Manual, Policy No. dru244

Gel-One®, sodium hyaluronate. RegenceRx Medication Policy Manual. Policy No. dru275

Hyalgan®, sodium hyaluronate, RegenceRx Medication Policy Manual, Policy No, dru243

Supartz”, sodium hyaluronate, Regence Rx Medication Policy Manual, Policy No. dru246

Synvise® Synvise-One®, hylan G-F 20, RegenceRx Medication Policy Manual, Policy No. dru243

Codes | Number | Description

HCPCS 17323 Hyaluronan or derivative, cuflexxa, for intra-articular injection, per dose

HCPCS | 7321 Hyaluronan or derivative. hyalgan or supartz, for intra-articular injection,
per dose

HCPCS [ 17324 Hyaluronan or derivative, orthovise, for intra-articular injection, per dose

HCPCS 17325 Hyaluronan or derivative. synvisc or svavisc-one. for intra-articular
injection. 1 mg

HCPCS 17326 Hyaluronan or derivative, gel-one, for intra-articular injection, per dose

ICD-9 715.16 Osteoarthritis localized primary involving lower leg
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Viscosupplemnentation

E Close Window

XAetna

Clinical Policy Bulletin:

Viscosupplementation

Aetna.com Home | Help |

Number: 0179

Policy

|. Aetna considers viscosupplementation medically necessary for members with
osteoarthritis of the knee who.meet all of the following selection criteria:

A Caonservative therapy (including physical therapy, pharmacotherapy (e.g.,
non-steroidal anti-inflammatory drugs (NSAIDs), acetaminophen (up to 1
g 4 timesfday) andfor topical capsaicin cream)) has been atternpted in
each joint to be treated with viscosupplements and has not resulted in

functional improvement after at least 3 months or the member is unable to

tolerate conservative therapy because of adverse side effects; and

B. The member has documented symptomatic osteoarthritis of the knee; and

C. The member has failed to adequately respond to aspiration and injection
of intra-articular steroids; and

D. The member reports pain which interferes with functional activities {e.q.,
ambulation, prolonged standing); and

E. The pain cannot be attributed to other forms of joint disease; and

F. There are no contraindications to the injections {e.qg., active joint infection,

bleeding disorder).

Additional series of injections for members who have responded to previous
series are considered medically necessary under the following circumstances:

A Atleast 3 months has elapsed since the prior series of injections; and
B. The medical record demonstrates a reduction in the dose of NSAIDS {or
other analgesics or anti-inflammatory medication) during the 3-month

period following the previous series of injections; and

C. The medical record objectively documents significant improvement in pain

and functional capacity as the result of the previous injections.

IIl. Aetna considers viscosupplementation experimental and investigational for all
other indications such as chondromalacia patellae, facet joint arthropathy,
osteochondritis dissecans, or patellofermoral syndrome (patellar knee pain), or
for use in joints other than the knee (e.q., ankle, carpo-metacarpal joint, elbow,

hip, metatarso-phalangeal joint, shoulder, and termporomandibular joint) because

http:/fwrwrw. aetna com/cpb/medical/data/100_199/0179 html
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the effectiveness of viscosupplementation for these indications has not been
established

111, Astna considers intra-articular polynucieotides in the treatment of knee
osteoarthritis expenmental and investigational because the effectiveness of thi
approach has not been established,

IV, Astna considers wscosupplementation in the treatment of temporomandibular
joint disorders sxpenmental and investigatonal because its effectveness for this
indication has nat been estabiished

Preferred Viscosupplements:

There are several brands of viscosupplemeants on the market. Thers s a lack of refiable
evidence that any one brand of viscosupplement is supenar to other brands for
medically necessary indcations Eufliexxa (1 % sodium hyaluronate) and QOrthovisc
{high molecular weight torm of hyzluronic acid) brands of viscosupplements (“preferred
viscosupplemants”) are less costly to Aetna Cansequently, because other brands (e.g..
Hyalgan {sodium hyaluronate), Supartz (sodium hyaluronate), Synvisc (Hylan G-F 20}
and Synvisc One (Hylan G-F 20)) brands of viscosuppiemeants are more costly than
these preferred viscosupplements, and preferred viscosupplements are at least as |ikely
to to produce equivalent therapeutic results, no cther viscosupplements will be
considered medically nacessary unless the member has a contraindcation or
intoleranca to the two preferrad wscosupplements, Euflexxa and Orthovisc.

Background

Ostecarthntis of the knee = a disease in which the elastoviscous properties of the
synovial fludd in the knee joint becomes diminished, resulting in less protection and
shock absorption In May 1997, the FOA approved sedium hyaluronate (Hyalgan), an
imjectable form of hyaluronic acd, for the treatment of pain associated with knee
ostecarthritis. In November 1996, the Orthopedics and Rehatuitation Devices Panel of
the FDA recommended Synvisc for approval in the United States, with the condtion that
a post-markst study be performed. Hylan G-F 20 {Synvisc and Synvisc One), a cross-
Inked preparation of hyaksronan, s a viscosupplementation drug injected into knee
joints to increase the elastovisceus properties of arthritic yint (synovial) fluid, while at
the same time slowing Its egrass from the joint. Trials have Indicated that both
compounds appear to resull in @ small but statistically significant improvement in
raducing pain and increasng levels of mobility n the majority of indviduals treated, as
compared with placebo, and may even slow down deterioration of pints

Hyalgan is usually given as weekly intra-arbcular injections administered ferup to 5
weeks Noticeable improvements usually occur beginning at week 5 after treatment
inifighion, and symptom relief may fast for six months. Hyalgan should not be used to
treat jont dysfunction

Two formutations of Hylan GF-20 are cuently available Synwisc s administered once
perweek for a total of three Intra-artioular injections. Synvisc One s adminstered in a
single intraarbeular injection.

Supanz (sodium hyaiuronate) was approved by the FDA on Jancary 24, 2001 Itis
Indicated for the treatment of pain in ostevarthtits of the knee In patients who have
faied to respond adequatzly to conservative non-pharmacologc therapy {2.g., physical

http:/‘www.aetna,com/cpb/medical/data 100_199/0179.html 1/12/2012
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therapy) and simple anaigesics (e.g, acstaminophen). Supartz is administerad by an
injaction once a week for a total of five injections

In 2000, the American College of Rheumatology updated its guidelines for the treatment
of OA of the knee. In mild symptomatic OA, treatment may be imited to patient
education, physical and occupational therapy and other non-pharmacoliogic modalities,
and pharmacolegic therapy including non-opold oral and topical analgesies. In patients
who are unresponsive to this regimen, the use of non-stercidal ant-inflammatory drugs
(NSAIDs) Is aporopriate.

According to ACR guidelines, intra-artcular injectons of corticosteroids or hyalurenan
may be used for patents who fail to respond to management that Is more conservative
Patients wath severe symptomatic OA of the knee may require surgical interventon, e.q.
osteotomy or total joint arthroplasty The gusdelines on knee pam from the Amencan
College of Orthopecx: Surgeons (18%9) and the Naticnal Institute for Health and Clinkal
Excetlence (2007) ase recommend use of intra-articular stercids in patients with
ostecarthntis of the knee that fail te respond to more conservatve measures (8.g.,
NSAIDS coracetaminophen, physical therapy, decreased activity). According fo the
Iterature patients weh joint effusions and local tendemess may have greater benefit
from Intra-articular sterowd injections. Nedher patient function, raciographic features,
Intra-articular crystals nor a raised synovial fluid cell count predect a good response
(Creamer, 1987) At the basic science level, there are a number of mechanisms by
which the improvement is thought to occur - mMRNA synthesis, B and T cell function,
cytokine levels, metalloproteases and synovial permeability {Creamer 1997, Genovese
1998) The benefis of corticostercxds may alsc be cee to relief of effusicns from
aspiration and disruption of adhesions vathin the joint. Although there are only a limited
number of studies that have directly compared the viscosupplemeantation with
corticosteroid injections, these studiss indicate that corboostaroid injections are as
effective as viscosupplementation in the treatment of ostecarnthrits of the knee
(Johnston, 2003). The most serous complication Is septc anhrits, with an ncidence of
1/17,00C to 1/58,000 {(SCHIN, 2002). There 1 a risk of lecal lissue atrophy and
depigmentation. particularly when small joints are injected with potent carticostercids
Concem about progressive joint damage following repeated conticosteroid injections is
controversial, despite the large number of people treated with intra-arhcular
corticostercds, case reports that suggest this may result in int damage are rare
(SCHIN, 2002) Accaording to available iterature, It s inadvisable to treat patients with a
complete collapse of joint space or bone loss vath intra-articular hyaluronic acid or
corticosteroids, given their poor climeal response (Evanich, etal | 2001)

Viscosupplementation is a therapsutic modality for the treatment of ostecarthntis based
on the physiologic importance of hyaluranan in synovial joints (Bellamy, 2002). Its
therapeutic geal 1s to restore the visco-elasticity of synovial hyaluronan, thereby
decreasing pain, Improving mobility anc restoning the naturai protective functions of
hyalurenan in the jomt The short-term mode of action of viscosupplementation is
believed to be basad an the pain relieving effect of the slastoviscous fluid in the affected
joint. In tha long term. the restoration of the joint mobibity due to relief of pain tnggers a
sequence of events, which resiores the trans-synovizl flow and subsequently the
metabolic and rheolegical hameostasss of the joint

According to a review of the irerature in the joumnal Clinical Evidence (Scott &
Kowalczyk 2006), compared with placebo, intra-ancutar hyaluronan and hyaluronan
derivatives may improve pain and function compared with placebo at up to 13 weeks
after injction, but may have no longer-term benefiis. The reviaw statad that this
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conclusion is based upon low-quality evidence. The assessment also found that,
compared with intra-articular corticosteroids, hyaluronan may ba more affective than
Intra-articular corticosteroids at reducing pain at 5-12 weeks, although they may be as
effective as each other in the shorter term. According to the review, this conclusion is
based upon very low-quality evidence, The assessmeant also noted that there = no
evidence on the effectivenass of subsequent courses of hyaluronan, and f diminishing
retums exist.

Kirwan (1997) reviewved 10 clinical trials of hyaluronan of the knee joint. The review
found skightly greater benefit from the injections versus placebo at 1 to 6 months after
treatment Of four subsequently pubished randomized controlled tnals. three
(Lohmander, 1965, Corrado, et al, 1995, Formiguera, 1595) found no significant
difference versus placebo al 2 1o 5 months after treatment. but both active and placebo
groups improved compared with basaline. One of the triais (240 people} included a
subgroup analysis of people aged over 80 yaars with moderate to severe symptoms:
these benefited more with active treatment than placebo (Lohmander, 1986). The fourth
subsequent randomzed controlled trnal, inveling 100 pecple, found significant benefit
on a standardeed pain assessment 100l (the Lequense ndex) with hyaluronan versus
pfaceba, both at 5§ weeks and four months (Huskisson, 1588) Another randomized
controlled clinscal tnal also found a trend toward greater pain relief and funchonal
recovery in patients treated with intra-articular hyaluronan versus placebo ingecton, but
the ddfferences between the two groups were not statistically signficant (Tamir, 2001)

Bellamy (2002) viewed the evidence companng viscosupplementation to steroid
ijectons. Ong randomized controlled clinical tnal reviewed by Bellamy (2002) found a
benefit of hyaluronan at 5 and B weeks against steroids, but no difference in effect
between steroid and hyaluronan mjections was found in two other randomized
controlled clinical tnals

The Galacian Agency for Health Technology Assessment (Fernandez Lopez & Ruanc-
Ravina, 2005} systematically reviewed the evidence for the use of
viscosupplementation in hip ostecarthritis. The authors of the systematic review
wdentified seven clinical tnals that mat the Inclusion criteria and one systematc review
The number of patients In the trals ranged from 22 to 104, Fwve trials had no control
group, one comparad two viscosupplements of different molecular weight, and the
remainder compared viscosupplements with administration of intraarticular
glucocorticoids and wth a group that received placebo. Relief of pain was estimated to
be around 404 to 50% by most studies, though the duration of this effect post-
treatment was not known. The authors reported that the randomized clinical trial with
threa arms reported no differences between the treatments at the end of the follow-up
period. Moreaver, this study displayed the highest quality of all thoss mcluded The
authors concluded that the absence of a centrol group in most of the cinical trials
means that there is no way of ascenaining the effectveness of viscosuppiements i hip
ostacarthnitis. Accordingly, viscosupplements "should not be used outside the ambit of
exparimental studies until betterquality evidence is available."

In & review on viscosupplementation in the treatment for patents with hip ostacarthntis
(OA). Conrozier and Vignon {2005) concluded that to date, in the absence of placebo-
controlled studies, the effectiveness of intra-articuar injections of hyaluronic acyd or its
derivatives m the symptomatic treatment of hip OA cannot be determined conciusively,
Nevertheless the pubished data suggest that vscosupplementation may be effective
These researchers stated that double-blind, controlied studies are needed to confirm
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these data, before viscosupplementation should be included into the treatmant
paradigm for patents with hip OA

Migliore, et al. (2006) reported the effects of hylan G-F 20 adminstered through
uftrasound (US)-guided infra-articular (IA) injections in patients with symptomatic hip
OA They treated 30 patients with symptomatic hip OA  Under US guidance, 7 patients
recenved one mjection, 21 patients had wo inections, and 2 patients recelved three
Imectons, each with 2 ml of hylan G-F 20 Lequesne index, visual analog scale (VAS)
scale of hip pain, and NSAID consumption were evaluated at baseline as well as 2 and
6 months after the beginning of the treatment Mo systemic adverse events were
observed Lequesne index, VAS pain score, and NSAID consumption showed a
reduction that was stabstically signficant to the baseline. The present observation
suggasted the potentality for the safety and effoctiveness of hylan G-F 20 injected
undet US guidance n patients vath symptomatic hip OA. The authors stated that
further controlled studies are nesded

The Canadan Agency for Drugs and Technolegies in Health's raport on 1A hyakurone
acid for hip QA (Dagenais, 2007) stated that the best availabie 2vidence suggests that
hyalurenic acid may offer symptomatc rebef in patients with mild to moderate hip OA for
whom other conservative therapies are contraindicated or have falled. Currently, there
Is Insufficient good quality evidence to determineg this conclusvely

van cden Bekerom, et al. {2008) evaluated the effectiveness of viscosupplementation in
the treatment of hip OA. A total of 16 articies concerning the affectveness of a total of
508 patiants undergoing viscosupplemantation for hip OA were included — 12 European
studies, 3 Turkish studies and 1 American study with levels of evidence ranging from |
to IV evaluated the following products: Bytan G-F 20, Hyalgan, Ostend, Durolane,
Fermatron and Orthovisc. Heterogenaity of included studies did not aliow pocled
analysis of data. The authors noted that despete the relatively low level of evidance of
the included studes, viscosupplementation performed under fluoroscopic or ultrasound
guidance seems an effective treatment and may be an aftemnative treatment of hip QA
Intra-articular injection of (derivatives of) hyalurcnan (HA) into the hip joint appaars to
be safe and well-tolerated  However, the authors stated that viscosupplementation can
not be recommended as standard therapy In hip OA for wider populations, and
therefore the indications remain a highly individuaized matter

Ina pilot study, Salk, et al. (2005} exammmed the safety and effactiveness of
viscosupplemantation with sodum hyaluronate versus phosphate-buffered saline
control for pain associated with OA of the ankle Results of this study suggested that 5
weekly intra-articular injectons of sodium hyaluronate in patents who have OA of the
ankie are well tolerated, can provide sustained rebef of pain, and Improve ankie
function. These findings are consistent with previously pubtlished studies using intra-
articular injections of sodium hyaluronate in other articular pints but requira
confirmation in a large, randomezed, saline-contralled study. Thesa investigators
concluded that if confimed, these findings would provide a valuable non-ocperatve
treatment cption for patients who have QA of the ankle

Carpentar and Motley {2008) noted that although anecdotal data exist, no long-term
studies regarding the use of viscosupplementation in the ankle have been published to
date. These researchers compared pam reduction following ankie arthroscopy versus
that following ankle arthroscopy combinad with weekly intra-articular Instillation of hylan
G-F 20 dunng the first 3 post-operative weeks They found that both freatment groups
expenenced statistally significantly decreased pain following the intervention (p =
0002 and p = 00009 for the arthroscopy alone and arthrescopy plus hylan groups,
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raspactvely), and that those who received 3 intra-artioular ingctions of hylan G-F 20
following ankle arthroscopy improved statistically significantly (o = 0.0014) more than
did those who underwent arthroscopy as a sole therapy. These preliminary results
suggested that viscosupplementation combined with arthroscopy may e more
beneficial than arthroscopy alone, and provide further insight into the roke of
viscosupplemeantation in the treatment of ankie DA

van Brakel and Eygendaal (2006} assessed the safety and effectiveness of 1A Injcton
of hyalutoni acid in 19 consecutive elbows with post-traumatic OA In 18 patients {10
male and B female patents, mean age, 45 6 years [SD, 15.0 years)), 3 injections of
sodium hyaluronate were given within 4 weeks at regular intervals  Evaluation took
prace just before the fest injection, as well as after 3 and § months, and consisted of the
Elbow Function Assessment Score, the Functional! Rating Index of Broberg and Morrey,
and the Modfied Andrews Elbow Scoring System. Pain was also assessed by means
of VAS Viscosupplementation resulted in slight, short-term pain relief and a very
Imited decrease in activity impairment at evaluation after 3 months  After 6 months no
beneficial effects ware notcad In any of the 19 injected elbows. Other parameters were
not influenced by treatment with viscosupplementaton at any time Systamic or kocal
adverse effects did not occur. The authars concluded that because the use of
viscosupplementation for the treatment of post-traumatic OA of the elbow provides only
slight, short-term pam relief and a very imited decrease In activity impaurment and the
other parameters were not modified, viscosupplementation is not sutable for this
indication.

An assessmeat of viscesupplementaton for knee ostecarthnits by the Canadian Agency
for Drugs and Technologies in Heath (CADTH) (Dagenass, 2006) found that evidence
suggests modest short-term reductions In pain and improvements in function, and no
supsriority among viscosupplement products. Adverse events are are, benign,
temporary, and likely associated with the intrzarticular injection. The assessment
reported that clinical practice guidelines and evidence suggest that this approach is
most suitable for patients with mid to moderate knee cstecarthntis, and in those for
whom other approaches are contraindicated, or havs failed

Guidance from the National Insttute for Health and Clinical Excellence (2008) found
that the research evidence on the efficacy of viscosupplemantation is often difficult to
Interpret because of confounders including dfferent molecular wesghts of hyaluronans,
afferent injection schadules (ranging from once weekly to a senes of 5 injections), poor
tnal design despite large numbers of stuces {for example lack of intention-to-treat
analyses, limitaticns n b¥nding) The guidance concludes that the evidence seoms to
suggest a benefit for reducing pain up to 3 months after a senes of 3-5 mjections,
atthough the effect size is generally small "Given this, and the cost of the therapies
together with increased clinician visits required for imections, there appears to be a poor
rationale for routine clinical use " The guidance noted that clinical trials do not suggest
subgroups of ostecarnthritis patents who may have greater benafit from
viscosupplementation.

An assessment by AETMIS (2007) reached similar conclusians to the NICE guidance.
The AETMIS assessment concludad that viscosupplementation offers clinically modest
relief from the symptoms of knee osteoarthntis over 2 pariod that could last up to
several weeks. The assessment found viscosupplementation to be a safe short-term
treatment. The assessment noted, however, that these conclusion are based on
secondary analyses of a multituds of small primary studies of poor methodologikeal
guality. AETMIS reportad that available data did not help distinguish differences in the
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effectiveness of any one product over the cthers. They were also unabie to identdy
patient subgroups mare likely to benefit from this treatment compared with other
availzbie therapeutic modalities. AETMIS concluded that, given the modest
effectiveness of viscosupplementation compared with its retatively high cost and the
additional prefessional resources required to adminster it, it & not currently justified to
contemplate fundng wscosupplementation for all patients wath ostecarthritis of the
knee. The assessment noted, howsver, that it is possibie that viscosupplementation
could be offered as a last-reson treatment to patients who do nat achieve pain refief
from conventional therapies or for whom these are contraindicated

A systematc evidence review prepared by the BlueCross BlueShield Association
Technolegy Evaluation Center Evidence-based Practice Center for the Agency for
Healthcare Resvarch and Quality (Samson, et al, 2007) concluded.
"Viscosupplementation trials generally report postive effects on pain and function
scores compared to placebo, but the evidence on clinical banefit is uncertain, due to
vanable trial qualty, potential publication bias, and unclear clinical significance of the
changes reported *

The Amencan Academy of Orthopaedic Surgeons' clinical guideline on the treatment of
OA of the knee (2008) can not recommend for or against use of intra-articular HA
Injections,

There is imited evidence of the effectiveness of repeat viscosupplement treatments
Available evidence i limited to uncontrolled case series, so that improvements
following repsat treatment may be due to the natural history of the condition and
placebo effects. Evidence submitted to the FDA regarding repeat treatment consistad of
two studies. One study, by Scali, et al (1995} was an uncontrolled study of & weekly
imjections of viscosupplementation repeated every 6 months for 30 months, for a total of
25 injections. A second study by Kotz and Kolarz (19939} examined the effectiveness of
viscosupplementation in 108 patents, 14 of whom received repeat injections wathin 4 to
8 months du= to pain recurrence. § of whom compisted 12 month followup. Guidance
from the National Institute for Health and Clinical Exceence (NICE, 2007) found that
the evidence seems to suggest a benefit for reducing oin up to 3 months after a series
of 3-5 injections, aithough the effact size is generally small

In a randomized controlled trial, Joni et al (2007) compared the safety and
effectiveness of (ntra-articular hykan and two hyaluronic acids (HAS) in OA of the knee
(n =680} Patients were randomly assigned to receive 1 cycle of 3 intra-articular
Iinjections per knee of 1 of 3 preparations (i) 2 high molecular weght cross-inked hylan,
(%) @ non-cross-linked medium molecular wesght HA of awian ongin, or (i) a non-cross-
Inked low molecular weight HA of tacterial ongin. The pnimary outcome measure Was
the chaage In the Western Ontaric and McMaster Universities Ostecarthrits index
(WOMAC) pain score at § months. Secondary outcorne measuras neluded local
adverse events (effusions or flares) in injected knees. During months 7 to 12, patients
were offered a second cycle of viscosupplementation. Pain relief was similar in ali 3
groups. The difference in changes between baseling and 6 menths betvaen hylan and
the combined HAs was 0.1 on the WOMAC pain score (85% confidence interval [85%
Cl] -0.2. 0.3). No relevant differences were observed in any of the sacondary efficacy
outcomes, and stratified analyses prowided no evidence for dfferencas in effects across
different patient groups There was a trend toward more local adverse events in the
hylan group than in the HA groups during the first cycle (difference 2.2% [95% CI -2.4,
6.7]). and this trend became more prondunced during the second cycle {difference 6.4%
[95% C1 0.6, 12.2]). The authors concluded that there was no evidence for a difference
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in effectiveness between hylan and HAs. In view of &s higher costs and potential for
more bocal adverse events, these investigators see no rationale for the continued use of
hylan in patienis with knee OA

In a pilct study, Cleary and colleagues (2008) examined the potential effectiveness of
HA injection therapy in the treatment of lumbar facet joint arthntis: A total of13 patents
with symptomate lumbar facet jcent arthrits who met the inclusion critena were
praspectively recrulted Pre-treatment evaluation of patients was by questionnaire,
including the VAS and Oswestry Disabiity Cuestionnaire. A single injection of HA inta
affected facet joints was then performad, with correct placement confirmed on
flucroscopy. Patents were similarly evaluated 6 weeks after treatment. A total of 18
facets were injected with HA, At S.week follow-up, there was no significant improvement
In pain when measured on the VAS. There was also no significant improvement In the
OCswestry Disabilty Questionnaire. The authors concluded that praliminary results from
this pilot study cid not demenstrate any benefit of viscosupplementation in the
management of symptomatic lumbar facet joint arthropathy

Grogan and colleagues {2009) noted that in the recent past, non-surgical treatment of
OA was limited to rest, immabilization, physical therapy, activity modifications, NSAIDs.
analgesics, weight loss, assistive devices for walking and coricosterosd Injections
Vescosupplemantation 1s a welcome addition to the non-surgical armamentanum
available to physicians 1t is used to introduce hyaluronic acid into the jont to provide
Inthal lubrication and shock absorption, and to changs the long-term disease process
Thess nvestgators discussed the pathology of OA; the charactenstics, physiclogy, and
administration of commercial viscosupplements; and reviewed the research on
hyaluronke aclkd (HA) use In the foot and ankle. Thay concluded that additicnal studles
are& neaded to test the safety and effectiveness of this treatment in other parts of the
foot Furthermaore, m @ review on the use of HA as a treatment for ankle OA, Sun, et al
(2009) stated that there is only limited published |iterature refating to the use of HA in
the ankie

Salini, et al (2008} evaluated the effectiveness of a single ultrasound-guided injection of
HA In patents suffering from carpo-metacarpal OA {CMC-OA) A total of 18 patients
vith CMC-OA, grade 2-3 Kellgren and Lawrence score were enrolled. Thay undenwent
clinical evaluation at baseline and after T month follow-up, evaluating. grading of pain
(VAS at rest and during actvities), function (Dreiser Indsx), grip and pench strengths
Jamar dynamometer), as well as NSAIDs consumption, Each patient received a single
ultrasound-guided injection of HA Into the articufar CMC joint The results were that pain
ot rest and duting activibes decreased from 1.8 +/- 1.07 to 0.5 +/- 0.68 (p < 0.001) and
from 8.05 +/- 0.4 to 4.15 +/- 1.42 {p < 0.001), respactively Dreiser Functional Indax
showed a significant improvement {+11.58% p < 0.004), as well as pulp pinch strength
(24 07%; p < 0.001) The consumption of NSAIDs was also cleary reduced, from 16 to
7 patents (-45%) and from 2 45 «(- 1.88 to 1.15 +/- 1.30 tablets perweek (p < 0.02).
Mild focal side effects, lasting fess than 3 hours, were observed only in 2 cases. The
authors concluded that a single ultrasound-guided injection of HA is a safe and effective
procadure in CMC-0A, with a sigrificant impravement in terms of pain and function
However, they stated that studies with larger samples and longer term follow-up are
needed

Conrozier, et al. (2009) assessed the effectiveness and tolerability of a single intra-
articutar injection of non-animal-stabilzed HA (NASHA) in patients treated for
symptomatic hip OA (HOA). A total of 40 patients suffering frorm HOA were treated by a
single intra-articular injection of NASHA in the painful hip under fluoroscopy. Patient
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global assessment (PGA) and walking pain (WP) on a 100-mm VAS, WOMAL index,
and Lequesne index were assessad at sach visit Treatment effectiveness was
assessed usng OMERACT-OARSI response enteria, manimal clinically important
improvement (MCl1), patient acceptable symptom state (PASS) obtained from PGA,
WOMAC and WP. Predictive factors of effectiveness ware also studied. A total of 34
pabents were assessable (mean folow-up of 158 days) All clinkcal variables (WP, PGA,
WOMAC, Lequesne index) decreased significantly betwesn baseline and last
evaluation Twenty-twe patients (71%) were classified OMERACT-OARS! responders,
25 subjects (75.8%) were classified PASS+, and 19 (61 3% fulfilled criteria for MCil
Out of clinical and radiclgeal varables only Lequesne indax (p = 0.04) and WOMAC
(p = 0.04) at bassline were found o be predictive of treatment effactiveness, the
treatment was well-tolerated There were no severe adverse events related to the
treatment or 1o the procedure. However 15 of the 28 assessable patients experienced
transsent increase of pain in the target hip durng the first week following infection. The
authors concluded that viscosupplementation of the hip with NASHA s easly feasibia in
daily clinical practics, safe and well-tolerated despite a frequant increase of pain the
days followng injection. Mareover, they stated that prospective, controlled trials are
needed to confirm these data and 1o evaluate beth safety and effectivensss of a second
course of treatment

The Amencan Academy of Orthopedic Surgeons published a clinkal practice guiceline
on the treatment of gienohumeral estecarthritis in the adult patient populaton {Izguierdo
et al, 2010). Of the 16 recommendations addressed, 9 are inconclusive. Two were
reached by consensus - that physicians use peri-operative mechanical andlor chemecal
venous thromboembolism prophylaxis for shoulder arthroplasty patients and that total
shoulder arthropiasty not be performed in patients with glenchumeral ostecarthritis who
have an irmeparable rotator cuff tear Four options were graded as weak' (i) the use of
imjectable viscosupplementation, (if) total shoulder anthropiasty and hemiarthroplasty as
treatment, (iii) avouding shoulder arthroplasty by surgeons who perform fewer than 2
shoulder arthroplastes per year (to reduce the rsk of immediate post-operative
comphications); and (iv) the use of keeled or pagged zll-polyethyiene cemantad glenoid
components. The single moderate-rated recommendaticn was for the use of total
shoulder arthroplasty rathes than barmiarthroplasty. The clincal guideline noted that
management of glenohumeral ostecarthritis remains controversial; the scientific
evidence on this topic can be significantly improved

In a randomized. double-blind clinical tral, Vanell and associates (2010) evaluated

the safety and effectiveness of intra-arbeular polynucleotides (PN) gel injections in the
treatment of knee OA asscciated with persistent knee pain A total of 60 patients were
earolied and randomzed 1o receive intra-arlicular palynuciectices (n = 30) or
hyalurenan (n = 30), patients received 5 weekly Intra-arbeular knee injections and the
foliow-up period was 3 months afier the end of treatment Primary endpoint was to
determine PN efficacy in reducing knee pain at the end of the study over baseline value
and over standard HA viscosupplementation. Pain levels were measured using a 0 to
10 ¢ VAS, Secondary endpoints in¢luded knee osteoanthritis outcome score (KOOS),
NSAIDs consumption, crackling during movement and articular mobilty limitaton. The
mean global VAS pain decreased from 5.7 «+~19cem (TOjto 1.8 +/- 1.5¢cm (T16) in the
PN group and fom 4.8 +/-2 0 cm (TO) to 2 1 +/- 1.4 cm (T18) n the HA group The
reduction in pain was statistically significant for both groups Increases of KOOS from
baseline values were statistically significant in both greups. No significant adverse
events ware reported. The authors concluded that these findings suggest that intra-
articular PN can be a valid alternative to traditional HA supplemantation for the
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treatment of knee OA. These praliminary findings need to be validated by further
research

In a systamatic review, Manfredini and colleagues {2010} examined the clinical studes
on the use of HA injections to treat temporomandibular joint (TMJ) disorders performed
over the last decade, The selected papers were assessed according to 8 structurad
reading of articles format, which provided that the study design was methecologically
evaluated in relation to 4 main Issues. (i) population, () Interveaton, {iil) companson,
and (iv) outcome. A fotal of 19 papers were selected for inclusion in the review, 12 dealt
with the use of HA in TMJ disk displacements and 7 dealt wath inflammatory-
degenerative disorders, Only 8 groups of researchers were involved in the studies, and
less than half of the studies (8/19) were randomized and contrelied tnals. All studies
reported a decrease In pain levels Independently by the pabents’ dsorder and by the
adopted injection protocol. Positive outcomes were maintained over the fellow-up
period, which rangad between 15 days and 24 months. The supernonty of HA injections
was shown only against placebo saline injections, but outcomes are comparable with
these achieved with corticosteroid injections or oral appliances. The available literature
seems to be Inconclusive as to the effectiveness of HA injactions with respect to other
therapeutic modalities in treating TMJ dsorders. The authors concluded that studies
with a better methodological design are needed to gain better insight into ths issue and
to draw clinicaky usaful infermation on the mest sutable protocols for each different
TMJ disorder

Appendix

Table: Viscosupplementation Dosing

Drug Dose

20 mg once a week (1 week apart) for a total

Euflexxa (1% sodium hyaluronate) of 3 injs o

20 mg onee a week (1 waek apart) for a total

Hyalgan (sodium hyaluronate) of 5 injectibng.

Orthovisc (high molecular weight 30 mg once a week (1 wesk apart) for a total

hyaluronan) of 3 - & injections

’ 10 mg once & week (1 week apart) for a total
Supantz (sodium hyalurcnata) of 5 injections.
Synvisc Cne (Hylan G-F 20) 48 mg one time Injection

16 mg once a week (1 week apart) for a total

Synvisc (Hylan G-F 20) ot 3in 8

Sources Euflexxa prescnieng Information, Hyalgan prescribing information, Orthovise
prescribing information, Supartz prescriteng information, Synysc One prescribing
information, Synvisc prescribing information

CPT Codes | HCPCS Codes/ ICD-9 Codes
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CPT codes covered if selection criteria are met

20610

CPT codes not covered for indications listed in the CPB
20600

20605

HCPCS codes covered If selection criteria are met

J7321 Hyaluronan or derwvative, Hyalgan or Supartz, for intra-articular
Imection, per dese [knee only - see selection critena]

J7323 Hyaluronan or derwative, Euflexxa, for intra-articular injection, per
dose [knee only - see selection criteria] [Aetna preferred beand)]

J7324 Hyaluronan or dervative, Orthovise, for intra-articular injection. per
dose [knee only - see selecton cnteria] [Aetna preferred brand]

J7325 Hyaluranan or derwvative, Synvisc, ar Synvisc-One for intra-articular
injection, 1 mg [knee only - see selection criteria)

J7326 Hyaluronan or denvative, GetOne, for intra-articular injection, per
cose

ICD-9 codes covered if selection criteria are met.

71516 Osteoarthrosis, localized, primary. lower leg [knee only - see
selection crtana)

71526 Ostecarthresis, localized, secondary, lower leg [knee only - sea
selection critera]

15385 Osteoarthresis, localized, not specific whether primary or
secondary, lower leg [knee only - see selection crieria]

71595 Ostecarthresis, unspecified whether generalized or localized, lower
leg [knee only - see selection criteria)

ICD-9 codes not covered for Indications listed In the CPB (not all-inclusive)

524 60 - Temporomandibular joint disorders
52468

715.00 - Ostecarthrosis and allied disorders [joints other than knee]
71515, 71617

- 11525,

715.27 -

715.35 71537

-715.95,

715.97 -

71598

777 Chondromalacia of patelia {chondromalacia pateliae]
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719.46 Pain in jont, lower leg [pateliofemoral syndroma]
e Ostecchondrits dissecans

ICD-9 codes contraindicated for this CPB (not all-inclusive)
286.0-286.9 Coagulation defects [bleeding disarder]

711.00 - Arthropathy associated with infections [active joint infaction)
711.9%

The above policy is based on the following references:

1 Dougados M. Nguyen M, Listrat V. et al, High molecular wesght sodium
hyaluronate (hyalectin) in osteoarthritis of the knee: A1 year placebo-controded
trial. Ogtecarthntis Cartilage. 1583,1(2).97-103

2 Graf J, Neusel E, Schneider E, at al. intra-articular treatment with hyaluronic ackd
in osteoarthntis of the knee joint: A controlled clinical tnal versus
mucopelysacchande polysulfunc acd ester Clin Exp Rheumatol 1993,11(4) 367
-372

3. Lohmander LS, Daten N, Englund G, H, et al Intra-articuiar hyaluronan
injections in the treatment of cstecarthntis of the knee: A randomised, double
blind, pfacsbo controfed multicentre trial Hyaluronan Mulicentrs Tral Group.
Ann Rheum Dis 1996,55(7) 424-431

4 Adams ME, Atkinson MH. Lussier AJ, et al The role of viscosupplementation
weh hylan G-F 20 (Synvisc) in the treatment of cstecarthritis of the knee. A
Canadlan multicenter trial comparing hylan G-F 20 alone, hylan G-F 20 wth non-
steroidal ant-inflammatory drugs (NSAIDs} and NSAIDs alone. Osteocarthritis
Cartilage. 1995,3(4):213-225

5. Adams ME An analysis of clinkal stucies of the use of crossimiked hyaluronan,
hylan, In the treatment of ostecarthritis. J Rheumatol 195339 (Suppl) 16418

6. Lussier A, Cmdino A4, McFariane CA, et al. Viscosuppiementation with hylan for
the treatment of ostecarthritis: Findings from clinical practcs n Canada. J
Rhaumatol 1966;23(9) 1579-1585

7. Huskisson EC Donnelly S Hyaluronic acid in the treatment of cstecarthritis of
the knee. Rheumatology {Oxford) 1993,38(7).602-607

8 Kirvan JR, Rankin E. Intra-articular therapy in ostecarthriis. Bailleres Clin
Rhaumatol. 1867, 11(4).768-764

9 Corrado EM, Peluse GF Gighoth 8 The effects of intra-articular administration of
hyaluronic acid on ostecarnihritis of the knee. A chnical study with Immunclogical
and brochemical evaiuations. Eur J Rheumnatol Inflamm. 1985.15:47-56.

10. Formiguera SSE. Intra-articslar hyaluronic acid in the treatment of osteoarthntis
of the knee: A shont-term study Eur J Rheumatol Inflamm. 1595,15 33-38

11 Balazs EA, Denlnger JL. Viscosupplementation: A new concegt in the treatment
of ostecarthntis J Rheumatol Suppl 19833939

12, Tamir E, Robinson O, Koren R, et ai Intra-articular hyaluronan injections for the
treatment of ostecarthritis of the knee: A randomized, double blind, placebo
controlled study Clin Exp Rheumatol. 2001.18(3):265-270.

13 Amerncan Academy of Orthopaedic Surgeons/American Association of
Neurological SurgeonsiAmencan College of RheumatologylAmencan College of
Physlical Medicine and Rehabilitation. Clinical Guideline on Knee Paln
Rosemont, L. American Academy of Orthopaedic Surgeons: 1996,

http:/‘www.aetna,com/cpb/medical/data 100_199/0179.html 1/12/2012

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions
Page 67



WA - Health Technology Assessment May 14, 2013

Viscosupplementation Page 13 of 17

14, Amencan College of Rheumatology, Subtommittee on Osteoarthritis Guidelines,
Recommendations for the medical management of osteoarthritis of the hip and
knee: 2000 update Arthntis Rheum 2000,43(9) 1805-1915

15, Maheu E, Ayral X, Dougados M. A hyalurenan preparation (500-730 k0a) in the
freatment of estecarthritis: A review of clinical trials with Hyalgan, Int J Clin Pract.
2002;56(10).804-813

16. Pleimann JH, Davis WH, Cohen BE, Anderson RB. Viscosupplemsantation for the
arthritic ankle Foot Ankie Clin, 2002,7(3) 485-494

17. ShiZ, Guo C, Awad M Hyaiuronate for temporomandibular jomnt disorders
Cochrane Catabase Syst Rev. 2003,(1).CC002870.

18. Espallargues M, Pons JM. Efficacy and safety of viscosupplementation with
Hylan G-F 20 for the treatment of knee osizoarthritis: A sysiematic review. IntJ
Technol Assess Health Care. 2003;19(1):41.56

19, Creamar P. Intra-articylar corticosterold injections in ostecarthriis; do they work
and If &0, how? Ann Rhemuatic Dis. 1997 56:634-636,

20. Genovese MC Joint and soft-tissue injaction. A usaful adjuvant to systemic and
local treatment. Postgrad Med, 1998, 103(2) 125-134,

21. Evanich JD, Evanich CJ, Wright MB, Rydlewicz JA, Efficacy of intraarticuiar
hyaluronic acid Injections in knee ostecarthntis. Cin Orthop. 2001;(380).173-
181

22, Rosenberg JN, Corticosteroid injectons of jonts and soft tissues. eMedicine
Physical Medicine and Rehabilitation Topic 211. Omaha, NE: eMedicine com;
updated September 14, 2001 Available at
bt e amedicing compmifiopic211 him. Accessed July 15, 2003

23, Johnston C AADS. Hylan ingctions show equal efficacy as corticosteroid for
arthntis of the knee [news] Doctors Guide Global Edition. Montreal QC: P/SIL
Group and Doctor's Guide Publishing Limited; February 7, 2003, Avadable at
At v pslaroup comidal2206bE him, Accessed July 15, 2003

24. Sowerby Centre for Health Informatics at Newcastle (SCHIN). Prodigy Guldance
- Ostecarthritis. Prodigy: Practical Support for Clinical Govarnance. Newcastle
upon Tyne, UK: SCHIN, revised April 2003, Available at
hittp ivevews prodigy nhis uki. Accessed July 15, 2003

25. Agency for Healthcare Research and Qualty (AHRQ) Managing osteocarthritis.
Helping the elderty mantain function and mobility. AMRQ Research in Action
[newsletter] Issue 4. Rockville, MD' AHRQ, May 2002 Available at
hittp iwwew ahcpe goviresearchiostsonaiosteorna pof Accessed July 15, 2003,

25, Washington State Department of Labor and Industnies, Office of the Medical
Drector, Hyaluronic acid Treatment of ostecarthnitis of the knee. Technology
Assessment Olympia, WA Washington State Department of Labor and
Industries, August 1838 Avaliable at
http vesew. Ini wa . goviomd/TechAssessDocs htm. Accessed August 7, 2003

27. Medical Services Advisory Committee (MSAC). Intra-articular
viscosupplemantation for treatment of cstecarthritis of the knee MSAC
Application 1045. Canberra, ACT: MSAC, 2003,

28 Adelaide Health Technology Assessment (AHTA). Intra-articular
viscosupplementaton for treatment of ostecarthntis of the knee Systematc
Reviews Adelaide, SA: AHTA; 2003,

29, Lo GH, LaValley M. McAlindon T, Felson DT Intra-articular hyaluronic acid in
treatment of knee ostecarthritis. A meta-analysis. JAMA. 2003,290(23).2115-
3121.

30 Scott D, Kowalczyk A Ostecarthntis of the knee. In: BMJ Clinkal Evidence
Londan, UK: BMJ Publishing Group; October 2006

http:/www.aetna,com/cpb/medical/data’ 100_199/0179. html 1/12/2012

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions
Page 68



WA - Health Technology Assessment May 14, 2013

Viscosupplementation Page 14 of 17

31. Caborn D, Rush J. Lanzer W, &t al. A randomized, single-blind comparison of the
efficacy and tolerability of hylan G-F 20 and tnamcinolone hexacetonide in
patients with ostecarthritis of the knee J Rheumatol 2004,31(2).333-343

32, Aggarwal A Sempowski 1P Hyaluronic acid injections for knee ostecarthriis
Systematic review of the Iterature. Can Fam Physician. 2004,50:245-256.

33 BlueCross BlueShield Association (BCBSA), Technology Evaluation Center
(TEC). Special report Intra-articular hyaluronan for ostecarthritis of the knes.
TEC Assessment Pregram. Chicage, IL: BCBSA; February 2005,18(17)
Avaiiable at: hitp wwa bets comec/vol 119 17 him) Acoessed February 15,
2005.

24, Bellamy N, Campbell J, Robinsan V, et al Viscosupplementation for the
treatment of osteoarthritis of the knee. Cochrane Database Syst Rev. 2005;

(2) CDO05321

35 Myliore A, Tormenta S, Valente C, et al Intra-articutar treatment with Hytan G-F
20 under ultrasound guidance in hip osteoarthnits. Chnical results after 12
months follow-up. Reumatisme 2005,57(1):26-42.

36 Conmzier T, Vignon E Is there evidence to support the inclusion of
viscosupplementation in the treatment paradigm for patients with hip
osteoarthrtis? Clin Exp Rheumatol 2005,23(5) 711-716.

37 Salk R, Chang T, D'Costa W, et al. Viscosupplementation (hyaluronans) in the
treatmant of ankie osteaarthritis. Clin Podiatr Med Surg North Am. 2005;22
{4):585-587, vii

38 Ontano Mimstry of Health and Long-Term Care, Medical Advisory Secretariat
Intra-articular viscosupplementation with hyfan G-F 20 1o treat cstecarthritis of
the knea. Health Technology Literature Review. Torento, ON. Ontario Ministry of
Health and Long-Term Care; 2005 167

39 Amch J, Pinbauer F, Mad P. et al. Intra-arbcular hyaluronic acid for the treatment
of cstecarthntis of the knee: Systematic revew and meta-analyss CMAJ
2005,127{8).1039-1043_

40. Fernandez Lopez J-C, Ruano-Ravina A Efficacy and safety of hyaluronic acid
{technical report) [summary]. CT2005/06. Santiago de Compostela, Span:
Galcian Agency for Health Technology Assessment (AVALIA-T); 2005

41 Bellamy N, Campbell J, Robinson V, et al. Viscosupplementaton for the
treatment of ostecarthritis of the knee. Cochrane Database Syst Rev. 2006,
{2):CD005321

42 Miglior= A, Tormenta S, Martin Martin LS, et al. The symptomatic effects of intra-
articular administration of hylan G-F 20 on ostecarthntis of the hip: Clinkcal data
of & months follow-up. Clin Rheumatel 2006,25(3) 385393

43, Salk RS, Chang TJ, D'Costa WF, et al. Sod:um hyaluronats in the treatment of
osteoarthritis of the ankda. A controlled, randomized. double-blind pilot study. J
Bone Joint Surg Am. 2006,858(2)295-302.

44, van Brake! RW, Eygendaal D, Intra-articular injection of hyalironse acid is not
effactive for the treatment of post-traumatic osteoarthrits of the elbow
Arthroscopy. 2006,22(11).1189-1203

45 Dagenais S Intra-arbicular hyaluronic acid (viscosupplementation) for knee
osteoarthrtis. Issues in Ememging Health Technologies Issue 94 Ottawa, ON
Canadian Agency for Drugs and Technologies in Health (CADTH), 2006

45 Natonal Institute for Heaith and Clinical Excellence (NICE). Ostecarthritis. The
Care and Management of Ostecarthntis in Adults. NICE Clinical Guldekne 58
London, UK! NICE, February 2008.

http:/www.aetna,com/cpb/medical/data’ 100_199/0179. html 1/12/2012

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions
Page 69



WA - Health Technology Assessment May 14, 2013

Viscosupplementation Page 15 of 17

47. Dagenais P, Framarin A. Viscosuppismentation for the treatment of astecarthrits
of the knee, Summary. AETMIS 07-06 Montreal, @C Agence d'svaluation des
technologies et des modes d'intervention en sante (AETMIS), July 2007

48 ScaliJJ Intra-articular hyaluronic acid in the treatment of cstecarthritis of the
knee: A long term study. Eur J Rheumato! inflamm. 1885,15(1):57-62.

49, Kotz R, Kolarz G Intra-articular hyaluronic acsd: Duration of effect and results of
repeated treatment cycles. Am J Orthop. 1986.28(11 suppl):5-7.

5. Carrabba M, Paresce E, Angeline M, et al The safety and efficacy of different
dose schedules of hyalronic acid In the treatment of painful cstecarthritis of the
knee with joint effusions. Eur J Rheumatol Inflamm. 1595,15(1):25-31.

51. Lussier A, Cmwdino AA, McFarane CA, et al Viscosupplementation wath hylan for
the treatment of ostecarthritis Findings from clinical practice in Canada J
Rheumatol 1995,23(9): 15791885

52 Pagnano M, Westnch G. Successful nonoperative management of chronic
osteoarthntis pain of the knee: Safety and efficacy of retreatment with intra-
articular hyaluronans, Osteoarthritis Cartilage. 2005,12{9).751-761

53 Juni P, Reichenbach 8, Trelle S, et al: Swiss Viscosupplementation Trial Group,
Efficacy and safety of intraarticular hylan or hyalurcnic acids for ostecarthritis of
the knee: A randomized contrelied trial Arthntis Rheum. 2007,56(11)3610-3619

54 Roux C. Fontas E Breull V., et al Injection of intra-arteular sodium hyaluronidate
(Sinovial) into tha carpomstacarpal int of the thumb (CMC1) in ostecarthritis. A
prospective evaluation of efficacy. Joint Bone Spine 2007,74(4):368-372

55 Fernandez Lopez JC, Ruano-Ravina A Efficacy and safety of intraarticutar
hyaluronic acid in the treatment of hip ostecarthntis: A systematic review
Osteocarthribs Cartilage. 2006 14(12):1306-1311

56 van den Beksrom MP, Lamme B, Sermon A et al What s the evidence for
viscosupplementation in the treatment of patents with hip ostecarthritis?
Systematic review of the iterature Arch Orthop Trauma Surg 2007 Sep 15;
[Epub ahead of print]

57. Samson DJ, Grant MD, Ratko TA. et al. Treatment of primary and secondary
osteoarthntis of the knee. Evidence Report/Technology Assessment No, 157
Rockville, MD: Agency for Healthcare Research and Quality (AHRQ), 2007

58 Degenais S. Intra-articular hyaluronic acid (viscosupplementation) for hip
osteoarthrtis. Issues in Emerging Health Technologies Issue 98. Ottawa, ON
Canadian Agency for Drugs and Technologies in Health (CADTH), 2007,
Available st

[/ th edialpdfi 4 lementaton e
Accessed February 5, 2008,

59. Juni P, Reichenbach S, Trelle S, et al, Swiss Viscosupplementation Trial Group.
Efficacy and safety of intraarticular hylan o hyaluronic acids for ostecarthritis of
the knee- A randomized controlled trial. Artnritis Rheumn. 2007 .55{11):3610-3619.

60, van den Bekerom MP, Lamme B, Sermon A, Mubier M, What is the evidence for
viscosupplemantation in the treatment of patients with hip ostecarthntis?
Systematic review of the iterature. Arch Orthop Trauma Surg. 2008,128(8).815-
823

61 Carpenter B, Motley T The rok of viscosupplementation in the ankle using hylan
G-F 20. J Foot Ankle Surg. 2008 47(5):377-354

62, American Academy of Orthopaedic Surgeons {AADS). Cinical practice guxielne
on the treatment of ostecarthritls of the knee (non-arthroplasty) Rosemount. IL
AAOS, December 2008, Available at
January 28, 2009

http:/www.aetna,com/cpb/medical/data’ 100_199/0179. html 1/12/2012

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions
Page 70



WA - Health Technology Assessment May 14, 2013

Viscosupplementation Page 16 of 17

63. Cleary M, Keating C, Poynton AR. Viscosupplementation in lumbar facet joint
arthropathy: A piot study J Spinal Disord Tech. 2008:21(1)28-32.

64 Grogan KA, Chang TJ, Salk RS, Update on viscosupplementation in the
freatment of ostecarthritis of the foot and ankle. Clin Podiatr Med Surg. 200926
(2):199-204

B85 Sun SF Chou YJ, Hsu CW, Chen WL, Hyaluronic acid as a treatment for ankle
osteoarthntis. Curr Rev Musculoskeist Med. 2008;2(2) 7882

65, Salim V, De Amicis D, Abate M, etal Ultrasound-guided hyalurcnic acid injecton
In carpometacarpal ostecarthritis. Short-term results. Int J Immunopathol
Pharmacol. 2009,22(2) 455-460.

67. Conrozier T, Cours CM, Mathieu P, et al. Safaty, efficacy and predictive factors
of efficacy of a single intra-articular injection of non-animal-stahilized-hyaluronic-
acyd In the hip joint Results of a standardized follow-up of patients treated for hip
osteoarthntis in daily practice. Arch Onthop Trauma Surg. 2009,128(6).843-848

68, Seikagaku Corporation. Supartz (sodium hyaluranate), Prescribing information
6CH40402. Tokyo, Japan, Seikagaku, revised January 30, 2007. Available at:
hitp /i ! smith-

Aocmd Juno 9 2010

69, Fidla Farmaceutki S p A Hyalgan {sodium hyaluronate). Prescribing
information. 684071/7. Padua, Italy; Fidia Farmaceutii January 2009 Available
at htto floroducts sanofi-gventis usihvalgan/hyaksan html, Accessed June 9,
2010

70. Genzyme Biosurgery. Synvisc-One (Hylan G-F 20). Information for Prescribers.
70240103, Ridgefield, NJ, revised March 13, 2009 Available at:
hitp ) one ~ iall v n |l
Accessed June 9, 2010

71 Genzyme Bwosurgery. Synvisc (Hylan G-F 20). Prescnbing Information
70230607 Rudgeﬂelo NJ, revised Marcrm 2010, Avanable at

Accessed June 9, 2010
72 Ferming Phamaceuticals Inc. Euflexxa (1% sodium hyaluronate). Prescnbing
Infoermation, 6122408 Pamppeny NJ, 2008, Available at
] X hysichanpd! Accessed June §, 2010.
73. Anika Therapexmcs lnc Onhowsc hngh molecular weight hyaluronan, Package
insert 530-220 AML 068/05 Woburn, MA: Anika Therapeutics; June, 2005,
Avallable at

Accessed June 9, 2010

74, lzqwerdo R, Voloshin |, Edwards S et al, American Academy of Orthopedic
Surg=ons. Treatment of glenohumeral ostecarthntis. J Am Acad Orthop Surg
2010;18(6):375-382,

75. Vanell R, Costa P, Rossi SM, Benazzo FF. Efficacy of intra-articular
polynuciaotides in the treatment of knee ostecarthrits A randomized, double-
blind clinical trial. Knee Surg Sports Traumatol Arthrosc. 2010, 18(7) 901-807

78 Manfredini D, Piccotti F, Guarda-Nardini L. Hyaluronic acid in the treatment of
TMJ disorders: A systematic review of the Iterature Cranwo. 2010;28(3) 165-178

http:/www.aetna,com/cpb/medical/data’ 100_199/0179. html 1/12/2012

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions
Page 71



WA - Health Technology Assessment May 14, 2013

Viscosupplemnentation Page 17 of 17

1 Email this Page &Y Print this Page

Copyright Aetna Inc. All rights reserved, Clinical Policy Bulletire are developed by Aetnato assist in administering
plan benefits and constitute neither offers. of coverage nor medical advice. This Clinical Policy Bulletin contains
onhy a partial, general description of plan or program benefits and does not corstitute a contract Aetna does not
provide health care services and, therefore, cannot gquarantee any results or outcomes. Padicipating providers are
independent contractors in private practice and are neither employees nor agent of Aetna or its affiliates. Treating
providers are solely responsible for medical advice and treatment of members. This Clinical Policy Bulletin may be

updated and therefore i subject to change

CPT only copyright 2008 American Medical Association. All Right Reserved.

Copyright 2001-2012 Aetna Inc. Wab Privacy Statement | Legal Statemert | Erivacy Nofices | Mambear
DRisclesure

http:/fwrwrw. aetna com/cpb/medical/data/100_199/0179 html 1/12/2012

Hyaluronic Acid/Viscosupplementation - Response to Comments on Topic & Key Questions

Page 72



WA - Health Technology Assessment May 14, 2013

Masters, Christine V. (HCA)

From: Rugo, Enc <ericrugo@stryker.com>

Sent: Wednesday, December 12, 2012 6:23 AM

To: Masters, Chnistine V. (HCA)

Subject: RE: HTA Program Update: Selected Technologies Public Comment Period
Follow Up Flag: Follow up

Flag Status: Completed

Hello Christine, | want to draw your attention to the re-review of HA injections. This is a technology that | think WA has
evaluated more than once (not sure though). Also on balance, this is not a product we sell and is not a race we have a
horse in. | bring it up because | get concerned that revisions to the this assessment sooner or later they will spin it to say
what they want to hear. That said, if the clinical lit on this product was insufficient and there is now a great RCT that is
believed to fill the gaps in the existing data, | can see the possible reasonableness of opening an assessment up

again. Do the regs governing this control how this works... Thoughts...
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Zimmer, Inc.

7375 Bush Lske Road
Minneapolis, MN 55438
Phone S52-830-6364

ZIMMEr  ososreses

Persone! Fit. Renewed Life™  wew 2itmmer.com

To: Shtap@hca.wa.gov

Steven St. George, Sr. Manager, Market Access and US Reimbursement

952-830-6364

steven stgeorge@ammer.com

08.04.2013

Regarding Proposed Washington HTA re-review of Hyaluronic Acid/Viscosupplementation

St

. Stevenson:

{

you for the opportunity o comment on the Draft Key Questions for the re-review of Hyaluronic Acid /

|

Qur comments regarding the questions are brief, however, we also recommend the inclusion of an additional
the continuum of treatment for pain associated with ostecarthritis of the knee. Suggestad adits are highlighted in
red befow.

1a: What is the clinical effectiveness of viscosupplementation for treatment of pain associated with OA of the

{

We agree that this s an appropriale question however we feel #t s impordant lo clanly that
HA/Viscosupplementation s a treatment of pain associated with OA of the knee, not a treatment for OA.

1b: Do different viscosupplementation products vary in effectiveness?
We agree with this question.

2. What are the adverse effects associaled with viscosupplementation in patients with OA

of the knee compared with akternative treatments?

We agree with this quesbon, however, comparisons with other knee ostecartirilis lreatments should be
highlfighted. These should be categorized based on risk leveis and should include mortality and morbidity rates.
For example thers are well documentad NSAID safety issues.

3. Does the elfectiveness of viscosupplementation vary by subpopulation defined by these
curation, weight (body mass index), and prior treatments ?
We agree with this question.

4. What are the cost implicatons and cost-effectiveness of trestment options for pain associated with CA7

We agree with this question, however, cost-effectiveness should appropriately be looked at through the same lens
as other pain medications. That is, HA/Viscosupplements are indicated specifically for reducing pain and
therefore should be measured vs. NSAIDs, opioids, eic.

Proposed new question:

5. In the hypothetical absence of Hyaluronic Acd'Viscosupplement therapy, what safe and effective svidence-
based allernatve therapes are avalable?

Again, thank you for the opportunity to comment on the Draft Key Cuestions
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